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PREFACE

This revised regulatory impact analysis represents a major update to a draft RIA completed in
March of 1991. This revised RIA incorporates new cost analysis and an expanded benefits
analysis reflecting revisions to the rule, review comments on the draft RIA and rule, new
findings and data on farm workers and pesticide use and revised methodology. Louis True,
Special Assistant to the Office Director, Office of Pesticide Programs (OPP), EPA, directed
the preparation of the overall rulemaking package of which this report is a part. This RIA
was prepared under the direction of Joseph Hogue, Biological and Economic Analysis
Division (BEAD), OPP, EPA. Key EPA contributors to the report were:

Sally McDonald, OPP, EPA;

Joseph Reinert, Office of Policy, Planning and Evaluation (OPPE), EPA;
Jerome Blondell, Health Effects Division (HED), OPP, EPA; and

James Boland, Field Operations Divisions (FOD), OFP, EPA.

Economic and cost analysis support was also provided by DPRA Incorporated with key staff
being Joanne Blair and Daniel W. Francke.
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REGULATORY IMPACT ANALYSIS OF WORKER
PROTECTION STANDARD FOR AGRICULTURAL PESTICIDES

L INTRODUCTION

A. Purpose of Analysis

The Environmental Protection Agency (EPA or Agency) is responsible for regulating the use
of pesticides in the United States. The legal authority for this regulation is found in the
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), as amended. FIFRA requires,
among other things, that pesticides may only be used to the extent that their usage does not
cause unreasonable adverse effects on the environment. Unreasonable adverse effects on the
environment are defined to include “any reasonable risk to man or the environment, taking

into account the economic, social, and environmental cost and benefits of the use of any
pesticide.”

‘The Agency has recognized that risks to humans from pesticides may result from occupational
exposure to pesticides and their residues during fieldworker activities that involve contact
with treated surfaces and pesticide handling (mixing, loading, applying, etc.) activities. The
Agency is revising Parts 170 and 156 (40 CFR) to afford agricultural workers and pesticide
handlers better protection from risks resulting from occupational exposure to pesticides.
Agricultural workers are p;:rsons who are occupationally exposed to agricultural-plant
pesticides either indirectly through contact with residues on treated plants, soil, or water, or
directly through accidental contact mainly with drift or misdirected application. Pesticide
handlers are persons who mix, load, apply, or otherwise come into direct contact with
pesticides through related pesticide-use activitics. This report presents the results of a
regulatory impact analysis to support the final regulation.






B. Description of the Regulation

The current 40 CFR 170 cntitled, Worker Protection Standard (WPS) for Agricultural
Pesticides, was promulgated in 1974. The regulation deals with the occupational health and
safety of farmworkers performing hand-labor operations in fields during and after application
of pesticides. The regulation currently in effect consists of four requirements: 1) a
prohibition against exposing field workers to pesticides either directly or through drift during
application; 2) the establishment of certain reentry intervals; 3) specification of the protective
clothing that must be worn by a worker entering a field before the end of a reentry interval;
and 4) warnings to workers about prior or future pesticide applications to fields. The Agency
believes that the current 40 CFR 170 is now inadequate with respect to its scope of coverage
and specific requirements.

The revisions to Part 170 include substantial changes in the following areas:

1)

2)
3

4)

5)

6)

7

change in the scope of current regulations to include non-hand-labor crops on
farms and to include nurseries, greenhouses, and forests;

change in scope to include persons who handle pesticides;

expansion of the requirements regarding restricted-entry intervals, including the
establishment of interim restricted-entry intervals based on the acute toxicity of
the component active ingredients of the pesticides;

standard requirements for personal protective equipment to be worn during the
handling of pesticides and during entry (when such entry is permitted) into
treated areas before restricted-entry intervals have expired;

more extensive requirements to provide information about pesticides hazards to
workers and handlers, including mandatory pesticide safety training;

new requirements for the posting of reated areas and oral notification about
pesticide treatments on agrichltural establishments and for posting pesticide
specific treatment information in a central location;

new decontamination requirements; and
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8) new requirements to provide transportation for emergency medical treatment
and to provide labeling information in cases of suspected poisoning or injury
from pesticides.

The final rule also addresses selected labeling issues, expanding upon the current 40 CFR,
Part 156 entitled, Labeling Requirements For Pesticides and Devices. This regulation first
appeared in 40 FR 28268, July 3, 1975, General aspects related to labeling contents,
legibility, language, labeling placement, misleading statements, and final printing requirements
are covered in the current rule. Current labeling requirements also cover aspects related to

product quality and content, hazard warning statements, first aid, directions for use, and use
classification.

The revision to Part 156 will add a new Subpart K entitled, Worker Protection Statements.
This new Subpirt will address labeling improvements related to restricted-entry statements,
notification statements, personal protective equipment statements, application reswriction
statements, certain product identification statements, Spanish-language statements, and WPS
reference statements.

C. _Requirements for Analysis

This report is intended to meet the requirements for regulatory analysis as established by
Executive Order No. 12291, the Regulatory Flexibility Act and Section 25 of FIFRA. This
document also i)rovides input for preparation of any analysis which might be required under
the Paperwork Reduction Act of 1980,

Executive Order 12291 requires that adequate information concerning the need for, and
consequences of a proposed regulatory action be presented. The order requires a finding that
potential benefits to society from a regulation would outweigh its potential costs; and that, of
all alternative approaches for achieving a regulatory objective, the proposed action will
maximize net benefits to society. In effect, a rigorous cost/benefit analysis should be
prepared to the extent that data permit. This analysis is to show that reasonable alternative
approaches were adequately considered. Finally, Executive Order 12291 recognizes that legal
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constraints may play a role in selecting among alternative approaches to achieving regulatory
objectives.

The Regulatory Flexibility Act requires agencies issuing regulations to pay special attention to
the impact of proposed regulations on small entities, and attempt to minimize these impacts.
The analytical requirements of the Regulatory Flexibility Act are to be combined with the
analysis required under Executive Order 12291,

FIFRA, in Section 25, requires that the Administrator of EPA consider such factors as the
effects of regulation on production and prices of agricultural commodities, retail food prices
and otherwise on the agricultural economy, when issuing regulations affecting the sale and
use of agricultural pesticides.

D. Methodology

Cost estimates for the final WPS rule were derived on a unit-by-unit basis for eight major site
categories: feed and grain crops, cotton, tobacco, other field crops, vegetable/fruit/nut crops,
nursery/greenhouse crops, forestry crops, and commercial pesticide handling establishments.
Cost estimates for commercial pesticide handling establishments include costs applicable to
commercial ground applicators, commercial aerial applicators, and commercial support
personnel. Seven RIA cost factors are detailed under each category if applicable: restricted-
entry; personal protective eqiipment, notification, training, decontamination, emergency
assistance, and rule familiarization. One additional RIA cost-factor was estimated for the
high cost option only: cholinesterase monitoring.

Cost factors for the seven major categories were derived by multiplying the cost of the factor
by a unit measurement. Costs for restricted-enoy were estimated by multiplying the base
acreage of affected crops by the per-acre income (or yield/quality) loss that would occur if the
new restrictions on routine entry to pesticide-treated areas to perform hand labor tasks during
the restricted-entry interval were enacted. In addition, restricted-entry costs were added for
providing personal protective equipment, labeling-specific information, and decontamination
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to early entry workers to perform tasks on cut flowers and cut ferns provided this exception is
granted. Personal protective equipment costs were derived on a per handler basis and then
multiplicd by the total number of commercial, hired, and family member handlers
respectively. Costs due to notification were calculated by multiplying average per
establishment costs by the total number of affected establishments. Training costs were
derived on a per handler/per worker basis (like personal protective equipment) and then
multiplied by the total number of hired (including commercial) handlers, and hired workers.
Costs for commercial handlers’ decontamination were estimated on a per handling site basis
and then multiplied by the total number of sites (1.5 handlers per site). Decontamination
costs for noncommercial hired handlers and for hired workers were calculated on a per person
basis and then multiplied by the total number of hired handlers and hired workers.
Emergency assistance costs were derived through multiplying the estimated number of
physician-attended hired worker and hired handler poisoning incidents by the per-person per-
incident cost of transportation to a medical facility and the per-person per-incident cost of
conveying information to medical personnel. Finally, the cost to agricultural establishment
owner/operators of becoming familiar with the WPS was calculated through multiplying the
estimated time it would take for an owner/operator on each establishment to become familiar

with the WPS by the owner/operator wage rate. This per-cstablishment cost of familiarization
was then multiplied by the total number of establishments.

The sum of all cost factors for all site categories is the total estimated cost of the final rule to
the pesticide user community. Incremental costs were derived by subtracting costs which are
currently being incurred by the pesticide user community from total compliance costs. The
one-time cost of labeling changes estimated for registrants is not subdivided or included in
other cost factors. This cost to registrants is presented separately and added to user costs to
get estimated total costs of the final rule.

I-5






II. SUMMARY OF FINDINGS

The Environmental Protection Agency (EPA) under the authority of the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA) has responsibility for regulating the
sale and use of pesticides. Included in its mandate, EPA has the responsibility for
protecting agricultural workers from risks resulting from exposure to pesticides.

EPA is revising Parts 170 and 156 of CFR 40 to specify requirements that would
mitigate the risks to pesticide handlers and agricultural workers from occupational
exposure to agricultural pesticides and their residues.

EPA is issuing a regulation with additions or changes in the following areas: restricted-
entry intervals, personal protective equipment, training, notification, decontamination,
emergency assistance, and labeling changes. The regulatory development process,
including a formal negotiation mechanism under the Federal Advisory Committee Act,
has developed, considered, analyzed and chosen from among many approaches for
achieving the desired regulatory goals. This RIA summarizes the costs and benefits of
the regulation and the significant options that were considered.

U.S. agricultural pesticide usage in 1989 is estimated at 806 million pounds a.i. While
the following table includes usage on livestock establishment sites that arc not covered
by the regulation, the majority of the pesticide use is on food, feed, and fiber craps, and
commercial tree species, ornamentals, and turf, all of which are covered by the
regulation.






U S. Pcsﬂcide Usage-AgﬁcuI!m'c

Insecticides
Fungicides
Other

Source: EPA/BEAD. 1991 (July). Mﬂﬂﬂ Industry Sales and Usape: 1989
Market Estimates. Washington, DC

The estimated hired labor force of 1.5 million persons occupationally exposed to
pesticides on agricultural-plant establishments, cither directly or indirectly, includes 1.4
million hired workers/handlers on farms, 92,000 hired workers/handlers in

nursery/greenhouses, 10,000 hired workers/handlers in forestry, and 38,000 commercial
pesticide handlers.

on farms, it is estimated

are pesticide handlers; of the 92,000 hired nursery/greenhouse workers/handlers, 37,000
are estimated to handle pesticides; and of the 10,000 hired forestry workers/handlers,
nearly 7,300 are estimated to handle pesticides. By definition, all of the 38,000
commercial pesticide handlers handle pesticides. In total, it is estimated that 663,000
hired employees handle pesticides for use on agricultural plants.

There are an estimated 2.4 million unpaid or family-member agricultural
workers/handlers occupationally exposed to pesticides. Of these, nearly 1.0 million are
farm operators, all of which are assumed to handle pesticides. The remaining 1.4

million unpaid/family-member employees are assumed to be agricultural workers who
never handle pesticides.






8.  First year incremental costs may be estimated from total costs, given existing regulations
at the state and federal level, and voluntary compliance. Since all costs are not incurred

every year, an "out" year incremental cost, or annual cost after the first year, can be
projected. Estimated costs, by cost factor, are presented below:

wm Protection sunm mm&nu rhdts

coL e, e e r Mgw - Out year

Car B pw B W Fm:ur Ontnar ,incremental ’ inamw
e S g Wmst Jtotad cost s
COST FACTOR - TO AGRICULTURAL
q ESTABLIS S
Restricted-Entry Interval 394 35.3 21.1 21.1
Persona! Protective Equipment 8.7 374 179 9.5
Notification 16.8 6.1 157 50 i
Training 11.1 38 6.9 23 '
Decontamination 30.2 23.2 124 8.9
Emergency Assistance .04 04 01 0
Rule Famuliarization 6.1 1.0 6.0 1.0
Total $1823 $110.8 $80.0 $478
ST TO C CIAL HANDLER S
Personal Protective Equipment, f]
Training, Decontamination,
Emergency Assistance, and Rule
Familiarization ] ) 78 4.8 23 L6
ST TO REGI S

Labeling Changes -~ 12.0 0.0 12.0 0.0

TOTAL s2021  suse [ rsM3 'sm i

—— .

While significant numbers in themselves, the above totals are relatively small when
compared to user expenditures for all agricultural pesticides in the U.S. The total user
expenditure for all conventional agricultural pesticides in 1988 is estimated at $5.11
billion (U.S. EPA, 1990). The Worker Protection Standard incremental out year costs
represent less than one percent of 1988 total agricultural pesticide expenditures,
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Another way to view the relative impacts of the WPS is to compare compliance éosts
with the value of the crops affected. With total incremental out year compliance costs
estimated to be approximately $49 million and the total value of the affected crops
estimated at nearly $51 billion, WPS incremental out year compliance costs account for
less than one-tenth of one percent of the total value of the affected crops.

9. Costs associated with the regulation would affect sectors of the agricultural economy
according to the intensity and type of pesticides used in each sector. The estimated

incremental compliance costs to the user community of the regulation by sector, per
establishment, is as follows:

. ’ ’ Y
r: m‘_\;u-‘_,— _,.‘-5 ; % - & Py s ‘ P T - 7 v .
- ; . Per establishment Worker Profecion
3 5 2 Do aE £, Vi1l yrker 3
.
’ oL tanda liznce costs
» LLl 5 Ld L]
;
g
‘

‘fncremental first  fncremental bat
< year cost [ vearcust . -

eve———($/Establishment)--—-—-
Feed and Grain Crops 70 30
Cotton 135 63
Tobacco 116 49
Other Field Crops 118 43
Vegetable/Fruit Crops 440 357
Nursery/Greenhouses 190 105
Commercial Handler Firms 247 176
2 S e —]

Source: Table IV-5.

Note: The cost to forestry is relatively insignificant and is not applicable on a per
establishment basis. (See Appendix B for total sector cost calculation.)

10. The revised WPS will produce a wide range of benefits for various sectors associated
with the sale, oversight, or use of agricultural-plant pesticides. Agricultural workers and
pesticide handlers will derive the most substantial benefits. By lowering their
occupational exposures to such pesticides, the WPS will enable them to have improved
health and a better quality of life. Pesticide users, registrants, states, tribes, and
territories should also reccive direct and indirect bencefits from the WPS.
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III. NEED FOR REGULATION AND ALTERNATIVE APPROACHES
-A. Overview of Pesticide Usage and Agricultural Worker Exposure

Annual usage of pesticides in the United States in 1989 was estimated to be about 1.07 billion
pounds active ingredient (a.i.) (U.S. EPA, 1991). This total does not include about 1.6 billion
pounds annoal use of disinfectants and wood preservative chemicals, which FIFRA also
defines as pesticides. Nor does it include about 200 million pounds of sulfur which has

~ pesticidal properties in many uses. The revised Worker Protection Standard contains
requirements to protect workers and handlers who may be occupationally exposed to
agricuitural pesticides or their residues. Pesticide use on food, feed, fiber, commercial tree
species, ornamental and turf plants (on farms or in nurseries), commercial foiests, or
greenhouses, and related structures is the targeted exposure. Other uses of pesticides are not
covered by the final rule. The following is a breakdown of the 1989 total annual usage of
agricultural pesticides:

Source: EPA/BEAD, 1991 (July). ticide Industry Sales and Usapge: 1989 Market Esti 2

Washington, DC.

Another way to view pesticide usage and potential exposure involves the concept of "acre-
treatments,” which is one acre of crop receiving one application of a pesticide. This term

allows for the identification of multiple applications on the same crop-acre throughout the

growing season. The Worker Protection Standard is triggered, in some instances, by the
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toxicity catcgory of the active ingredients contained in pesticides as well as the frequency
with which pesticides are applied. In 1989, out of a total annual 562 million acre-treatments
of agricultural-plant pesticides, about 31 percent were toxicity category 1 applications (highest
toxicity), 18 percent were toxicity category II applications, and 51 percent were toxicity
category III-TV applications. Approximately 67 percent of total 1989 U.S. agricultural-plant

pesticide acre-treatments were on feed and grain crops, primarily because of the large acreage
involved.

One focus of the Worker Protection Standard is the health and safety of the hired labor force
employed to work in the production of agricultural plants. Table III-1 provides estimates of
the number and size of agricultural establishments with and without hired labor. According
to USDA, nearly half of the 688,000 U.S. crop-producing farms, nurseries, and greenhouses
hire employees. However, the agricultural establishments that do hire employees account for
over 123 million acres of crops or 72 percent of the total crop acreage. Moreover, an average
farm with hired labor averages 362 acres compared to a crop farm with family labor only,
which averages 136 acres. As shown in Table ITI-2, there are approximately 1.6 million hired
employees on agricultural-plant establishments (Oliveira and Cox, 1989). Some hired
employees work on agricultural establishments that do not use pesticides and, after such an
adjustment, nearly 1.5 million hired agricuitural employees are potentially occupationally
exposed to pesticides as pesticide handlers, agricultural workers, or both,

Also on WPS-covered agricnltural establishments are many family and unpaid laborers who
also may be exposed to pesticides and for whom many of the provisions of the final rule are
intended. Unpaid workers are found on approximately 309,000 agricultural establishments
using pesticides that also have hired labor, and on about 250,000 agricultural establishments
using pesticides with only family or unpaid labor (Table IlI-3). In 1987, agricultural
establishments using pesticides were estimated to include nearly 2.4 million owner/operators,
family members, and other unpaid workers either handling pesticides or potentially exposed to
pesticides in treated areas (Table ITI-4). Of the approximately 2.4 million unpaid (family)
owner/operators and workers, nearly 1.0 million are estimated to handle pesticides (handlers),
while almost 1.4 million are estimated to never handle pesticides (workers). Of the total
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Table WH-1. mmawmmeswmmmmumdm acrasgrm andsizeofestaﬂstmr! 1990.

2

{1).(2); USDA. 1990 Farm Costs and Retums Survey.
(3); Caleulated from (1) and 2).

FEED&GRAIN 338,000 196,000 2000 120000000 41800000  86.200,000 a79 213 607
COTTON 22,000 6000 16,200 13,700,000 800,000 12,900,000 623 133 806
TOBACCO 76,000 21,000 - 55,000 4,200,000 400,000 3,800,000 55 19 )
OTHERFELD 123,000 76,000 47,000 16000000 3600000 12,400,000 130 47 264
VEGFRUITNUT 92,000 31,000 " 61,000 7,900,000 500,000 7,400,000 86 16 121
NURSERY/GH. 37,000 17,000 20,000 800,000 100,000 700,000 22 6 35
| 688,000 347,000 341,000 170600000 47200000 123,400,000 248 136 362
mﬁeponed 0213 rounded to the nearest 1,000,

SOURCES:
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TABLE lIl-2. Hired labor activiies on agricultural establishments with hired labor, 1990.

~

CROPOFOP TOTAL ESTABLISHNENTE THATDORT USE DONTUSE
GBROUPING NUMEEROF WITH HaRED BUT DOHIRE
LABOR
(4] 12 "

FEED & GRAN 38,000 142,000 1% 37,180 2% 9295 132,705 558000 38 265,410 256,065
COTTON 22,000 16,000 % 1,320 5% 3% 15670 105000 66 31,340 71.494
TOBAGCO 75,000 65000 . 24% 18000 5% 4500 50,500 196000 25 101,000 2,873
OTHER AELD 123,000 47.000 42% 516680 2% 12915 34,085 317000 67 63,170 161,722
VEGFRUTANUTS  S3000 61,000 15% 13950 o5% 3488 57513 418000 &9 15025 27,077
NURSERY/GH 37,000 000 15% 5 2% 1388 18613 99,000 50 7225

TOTAL 88000 551.000 9% iﬁ'sr.sso! 3% 31915 %W 7633000 48 618,170 i%.;aa

SOURCES

{1142),US Depariment of Agricuiture 1990 Farm Costs and Ratums Survay (rounded t the nearest 1,000)

{3), US Department of Commerce 1987 Census of Agricuiture (estabishments reported as not buying pesteides in 1987)

(@) Calcutatnd, (1)X(3)

{5), Estimated by DPRA Inc and EPA basad on general knowledge

{6}, Caleulatod, (4)X(5)

(7). Caeutated, (2)46) ,

{8). Ofiverra, Victor J. and E Jane Cox (1989, May) The Agricultural Work Forca Survey. U'S Department of Agricufiure
; Calculatad,

%.Wmmmmwmmmummm@m.zxm

{11), Calcatad, ((9)-2)X(7) These are considerad nonhandiors
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FEED&GRAIN 338,000 142,000 196,000 37,180 9,205 27,885 300,820 132705 168,115
COTTON 22,000 16,000 6,000 1,320 330 990 20,680 15,670 5,010
TOBACCO 75,000 55000 - ' . 21000 18,000 4,500 13,500 57000 50500 7.500
OTHER FIELD 123,000 47,000 76,000 51,650 12915 38,745 71340 34085 37,255
VEGFRUITNUTS 83,000 61,000 . 31000 13,950 3488 10,463 79050 57513 20,538
NURSERY/G.H. 37,000 ) 20,000 17,000 5,550 1,388 4,163 31,450 18,613 12,838
Comm. Hendlers 8,500 8,500

TOTAL ~ 606,500 341,000 347,000 127,660 31,815 85,745 568840 909,085 &6 |
SOURCES:

{13,{2),(3); U.S. Dept. of Agriculture. 1890 Farm Costs and Retums Survey {rounded to nearest 1,000). Commarcial handling establishments from Table (115,
{4) U.S. Dopt. of Commerce (1983). 1987 Census of Agriculiure {establishments reported as not buying pesticides in 1887).
{5) Calcutated, 26% X {4) assuming establishments with hired labor are more likely to use pesticides than establishments with only famiy labor,

or establishments not using pestickies are less kely to hire labor.

{6) Glb.llatld, {4)-(5). Seo footnote (6).
{7) Difference between all establishments and those nat using pesticides.
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uwaa% . NUMBEROF Wt’f wﬁn\m AND FARM OPERATORS
POTENTIALLY ERPOSED

-, FARM

" OPERATORS

D PCEED ToPee
ko W Yo

CROPICROP WORKERS PERFAR Mmm ohem‘ims _ PERFARM Toegsticibés ]
GROUPING {1) (2} {3 , L] ) . (N M ) 9
FEED & GRAIN 675,000 20 600,710 578,000 17 514,396 514,385 600,710 1,115,006
COTTON 21,000 10 19,759 43,000 20 40,453 40459 18,759 60,218
TOBACCO 158,000 21 . 120840 159,000 21 120,840 120,840 120840 241,680
OTHER FAELD 478,000 39 277,085 139,000 11 80575 80,575 217085 357650
VEGFRUIT/NUTS 354,000 a8 300,710 207,000 22 175839 175,839 00710 475,548
NURSERY/Q H 46000 15 46,000 68,000 18 57,892 57892 45,000 103892

TOTAL 1,733,000 24 1,365,103 1,184,000 18 989,990 969,990 1365103 2,355,094
SOURCES

(1).44) US Department of Agncuiture 1989 1887 Agneultural Work Foros Suivey

{2) Calcudated, (1} divided by ~All estabishments™ (Table I11-3, column (1)) Does not mclude operators
{3) Calculated, {2) X Establishments Using Pestcidas (Table {lI-3, column 7) None of these unpaid workers handie pasticides (EPA estimais)
{5) Calculated, {4) divided by "All establishmenia® (Table IfI-3, column (1))

{6) Calculated, (5) X Estabhshments Using Pesticides (Table fil-3, column 7) Al of these cperators handle pesticides (EPA estmato)

{7) Repeat of (8)

{8) Rapeat of (3)
{9) Calculatnd {7)+{8)






_{f—

unpaid handlers and workers on agricultural-plant establishments which use pesticides, over
1.1 million (47 percent) were on feed and grain crop farms; about 0.48 million (20 percent)
were on vegetable/fruit/nut farms; and about 0.36 million (15 percent) were on farms with
primarily other ficld crops (peanuts, dry beans, sugarbeets, potatoes, etc.).

The revised final rule will also provide protection to handlers employed by commercial firms
that apply agricultural pesticides. Growers often contract with commercial firms to apply
pesticides on their property in contrast to application by the grower, the grower’s family, or
hired workers, which is commonly termed “private” application. It is estimated that about 60

percent of all agricultural-plant pesticide applications are made by commercial applicators.

However, private application is still widespread on agricultural establishments and many
establishments combine both commercial and private applications. The commercial handler
scgment of the agricultural-plant pesticide industry is estimated to comprise about 8,500
commercial pesticide handling establishments including dealer applicators, independent
applicators, and acrial applicators (Table ITI-5). Commercial pesticide handling
establishments employ about 38,000 people, all of whom would be considered handlers.

Thus, in total, the population of agricultural workers occupationally exposed to pesticides is
estimated to be ahout 3,868,000 annually. The distribution by crop group and type of
exposure is summarized below.

. 2
' st sae, N h

Cotton -
Tobacco 101

Other Field 68
Veg./Fruit/Nuts 115
Nursery/Greenhouse 37
Forestry 7
Commercial Applicators 38 3/

Source: Tables ITI-2 and I1I-4; Appendix B for forestry; Table I0-5 for commercial handlers.
1/ Handlers of pesticides may also work in fields but workers never handle pesticides.
2/ Totals may not add due to rounding.

3/ Includes operators and/or unpaid/family (not farmers).
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ABLE |l|5 Estlmated numberoicommema! handersofaggmlh:ralm Hw 1990 -
. . vt ‘t:‘ i .‘A. "‘r'.v\‘f\\

NUMBER . EMPLOYEES Rmm.eas
o L OF ° “.PEA PER.
cle ESTAB. (ESTABv ESTAS.!

‘IYPEOFHANDLER IR R Rt

Ag Chemical Dealer 5,500 76 4 22,000 11,000 11,000
Independent Appl. 1,000 -4 4 4,000 2,000 2,000
Aerial Applicator 2,000 8 6 12,000 6,000 6,000
TOTAL — 8,500 : ~ 38,000 13000 6,000 19,000
—~—Uncertified/Need Training—
Ag Chemical Dealer 5,500
Independent Appl. 1,000
Aerial Applicator 3,000
TOTAL 9,500 0 0 9,500
SOURCES:

(1) DPRA estimate based on conversations with experts within the industry.
(2) For ag chemical dealers, U.S. Dept. of Commerce, Bureau of the Census. 1988 COUNTY BUSINESS

PATTERNS (December 1990). For ather categories, DPRA estimate.
(3) DPRA estimate.
(4) Calculated,(1) X (3).





In developing the estimates in the RIA, the question arose as to whether to include livestock
establishments and workers. The Agency is aware that feed is sometimes grown on Livestock
establishments and that some of these establishments might be included in the scope of the
Worker Protection Standard due to these feed-production activities. However, the Agency
also recognized that many feed and grain establishments also produce livestock. In neither
case were any data available to indicate how many of these livestock or feed and grain
establishments use pesticides in the production of the feed crops and hire labor to perform
activities associated with those crops within 30 days of the application and restricted-entry
interval. Since hand labor activities are relatively rare in feed crops and pesticides are only
sparsely used on many of these crops, the impact of the WPS on these establishments is
slight. In this analysis, EPA has chosen to include feed and grain establishments and exclude
livestock establishments. The establishments were categorized based on whether crops or
livestock contributed most to the gross sales on the farm. EPA believes there is an over-
estimation due to the inclusion of all establishments and workers on feed and grain farms and
an under-estimation due to the exclusion of all establishments and workers on livestock farms.
Data are unavailable to assess the degree to which these two estimates offset one another.

Under the final rule, hired workers are required to have decontamination materials available
within 1/4 mile of the work site while performing activities or tasks related to the production
of agricultural plants in treated areas within the 30 day period following a pesticide’s
application or restricted-entry interval. Hired handlers are required to have decontamination
materials available during all handling activities. Table ITI-6 gives the estimated annual
average days of work spent‘in such a treated area for agricultural workers and days handling
pesticides for commercial and hired handlers.

Data are not available on the frequency of exposure to pesticides of various toxicitics by the
agricultural workers identified in Table III-6. By definition, handlers would always be
exposed. In lieu of pesticide exposure data for agricultural workers, DPRA Incorporated,
along with EPA staff, developed general probabilities that workers would (1) be within 1/4
mile of treated areas during a pesticide application or during the restricted-entry interval

-9
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Table l-6. Annual average days of agricultural work, days performing fieldwork, and days handiing
peslictdes for _ag_-mlrmal workers, commercial handlers, and hired and family-member handlers.

I Avsmwsorwom PER COMMERGIAL AmﬁmmaFMPenmﬁen
P - PER WORKER, PER YEAR FAMILY-MEMBER H.
T+ Crop * TOTAL. (%) {D{g{:}“ HANDLING TOTAL M‘,mﬁ.,‘m.w}

Gouping - - (1) {2} {4). ) R : =B 8 -
FEED&GRAIN 84 0% 8 K< 84 6 7% 10% 8
COTTON 84 0% 8 33 84 21 %%  10% 6
TOBACCO 48 50% 24 " . k<) 48 1 2% 50% 24
OTHER FIELD 60 10% ) K] 60 3 5% 10% 6
VEGFRUMANUT 105 80% 84 3 105 3 3% 80% 82
NURSERY 137 80% 110 k<] 137 8 6% 80% 103
|GREENHOUSE 137  100% 137 0 137 50 36%  100% 87

SOURCES:
(1).(5); Oliveira, Victor J. and E. Jane Cox. 1889 (May). “The Agricuftural Work Force Survey”. U.S. Department of Agriculure.

(2).(8); Estimated by DPRA, inc. and EPA based on general knowledge. Reflects fime in fields that ara within
the 30-day period following a pesticide’s restricted-entry Interval.
(3); Caleulated, (1) X (2).
(4): Commercial handlers based on the following:
—Total number of acre treatments of pesticides per year = 562,400,000 (Table 11l-8).
~50% of all acre-treatments are applied by commerdal handlers (estimated by DPRA and Chiis Myrick, National
Agri-Chemicals Retallers Association).
562,400,000 total applications X 60% = 337,440,000 appled by commercial handlers.
--Ground applicators can cover 75-80 acres per day (Ohio State University).
--Aerial applicators can cover about 1,000 acres per day (Rick Hardeastie, Texas Ag Aviation Assoc.).
Average acras treated per day = (77.5 + 1,000)/2 = 540 acres per day.
-The number of treatment-days per year = 337,440,000/540 = 624 889,
--There are 19,000 commerdial ground and aerial appcators (Table (II-5).
~-The average number of days per year that one commercial applicator appfies pesticides:
624,889/19,000 = 32.9
“Note: It Is assumed that only hired or family member handlers apply pesticides in greenhouses.

Fooinotes continued
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Footnotes continued from Table 116 . . .

{6); Hired and family mamber handlers based on the following:
--Total number of acra-treatments of pesticides per year = 562,400,000 (Table Ill-8).
~40% of all acre treatments are applied by hired and family-member handlers (100% - 60% applied by commercial handlers).
562,400,000 tolal applications X 40% = 224,960,000 applied by hired and family member handlers,
~Hired and family-member handlers only apply pesticides by ground and can cover 77.5 acres par day (See source above).
~The average number of days & takes to apply one pasticide treatment = acres per establishment per crop (Table Hi-1)
divided by the average number of acres treated per day (77.5).
Feed & Grain: 379/77.6 = 4.89 or 5 days.
Cottor: 623/77 5 = 8.03 or 8 days.
Tobacoo: 6577.5=.710 or § day.
Other field crops: 130/77.5 = 1.68 or 2 days.
Veo/ftniit: 86/77.5= 1.11 or 1 day.
Nursery/greenhouse: 22/77.5 = 284'or.1 day.
~The average number of days per year that one hired or family-member handler applies pesticides = the number of days to
apply one peslicide treatment X the average number of treatments applied non-commercially {Appendix A, Table NP-3, column (7}4{8)).
Feed & Grain: 5 days por treatment X 1.2 treatments = 6.0,
Cotton® 8 days per treatment X 2.6 tfeatments = 20.8.
Tobacoo: 1 day per trextment X 0.3 treatments = 0.3,
Other fisld crops: 2 days per treatment X 1.2 treatments = 2.4,
Veg/iruit 1 day per treatment X 2.8 treatments = 2.8,
Nursery: 1 day per treatment X 7.7 treatments » 7.7.
Greanhouse: 1 day per treatment X 50 treatments = 50,

(7); Calculated, (6)5).
(9); Calculated, [(5H-8)] X 8.






(0-48 hours) (Table III-7), or (2) be in treated areas after the expiration of the REI, but within
30 days of the REI (0-30 days) for various categories of pesticides (Table ITI-6).

This final rule establishes REIs for all agricultural pesticides. In general, highly toxic a.i.s
(toxicity class I) require a 48-hour restricted-entry interval (REI); moderately toxic a.i.s
require a 24-hour REL; and all other a.i.s requirc a 12-hour REIL. Agricultural workers on feed
and grain establishments would seldom have need to be near fields within 48-hours after a
pesticide application, hence the low (S percent) probability that workers would be present
(Table IT11-7). However, the likelihood that agricultural workers would be near ficlds (within
1/4 mile) within 48 hours after a pesticide application on tobacco, vegetable/fruit/nut, and
nursery/greenhouse crops is quite high--80 to 90 percent.

Finally, Table III-8 shows the estimated acre-treatments of pesticides by restricted-entry
interval and crop grouping. In 1989, a total of 562 million acre-treatments were applied to
the seven' agricultural crop groupings addressed by this rule. Of the total treatments, 31
percent were pesticides expected to have 48 hour restricted-enmry intervals, 18 percent had 24
hour restricted-entry intervals and 51 percent had 12 hour restricted-entry intervals.

B erview of Adverse Health Effec

The widespread use of pesticides on agricultural plants, the large number of people working,
and limited worker protectign in these areas sets the stage for significant potential
occupational exposure of workers to pesticides and resulting harmful health effects. It is
undisputed that workers and handlers in the agricultural workforce are occupationally exposed
to pesticides and pesticide residues and that such exposures can pose significant short-term
and long-term health risks. The difficulty is in quantifying a specific level of risk and
projecting the risk reduction that will result from this rule. There is, however, strong general
evidence that such

'pesticide use in forests is very limited. According to a 1991 U.S. Department of
Agriculture publication, less than one percent of the total acreage of national forests and
grasslands were treated with pesticides in 1990.

In-12






£1-I

Table lll-7. Expected probability that agricultural workers are within 1/4 mile of fields after applications
ofp&shud&swm 48:'24112 hwrmhmed-emyhtewals

(1); Estimated by DPRA, Inc. and EPA based on general knowiedge.
2/ Greenhouse establishments are based on the expected probability that workers would enter the greenhouse itself.

* > " Expected Probabilty thal . mwm mmm
ey ‘,-u wmmmwmmmm mmamwminﬁum ‘Workors dre Within 474 Mg
e 72 of Flekds Duiing @ Pestitide ¢ ometﬁmﬁsgapm . ammam
Amﬂmﬂoumda-t&hrﬁﬂ Appimwwé«s-arnel S ~Wmmmz~wna
CGROUPING. . RSN I P L) o ~ {4
FEED & GRAIN 5% 5% 0%
COTTON 10% 10% 5%
TOBACCO 80% 50% 10%
OTHER FIELD 5% 5% 0%
VEGFRUM/NUTS 90% 50% 25%
NURSERY 90% 50% 25%
GREENHOUSE 2/ 90% 50% 25%
‘SOURCES:
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TABLENI-8 Acre-reatments of pesticides: 1989 numbers and pememages by pesttade resmaed—ermwﬂewais

&3 most 8cive g

Tlhdudos mosi of the acive ngredients weth RETs bger than 48 hours
@ 1987 Agrufaral Census  Horvoulkural specaibes producers represant abaul 2% of the experddsures by af users lov all agnouttural

“ . e m ‘:m uamd o JsaPurmidl | AsnP-uild' . Py — y L “
Hosmm“ " KR AR Sy i AN A&umm A:s“m“m . thamr . *+ Acw Tramarss o L A o R gy d|
LI - T o 4 it 2 R 13 8 i O ¢ S I
FEED & GRAN 1008 sag% 7% 186% %02 am 134% 210 7% 1% e B5%
COTION an 181% \5%, 0% 258 53% J01% 71 95% %N i %] 151%
TOBACCO 06 4% 194% ° B14% o4 04% 120% 16 06% 516% 3t s%
OTHER FIELD 164 95% 4% 3 2% 76 75% 201% 137 48% 8 1% s am
VEGFAUTNUTS 174 102% 239% 0% 123 122% 2% 215 78% o TEEET
NURSERY® 25 1o 450% 50% 25 10% as0% 0s 10% 100% 55 1%
GREENHOUSE® 25 10% 450% 50% 25 10% 450% 0s 10% 100% L3 1%
FORESTRY &
TOTAL 1714 100% 30 5% 1011 100% 180% 288 100% 508% 5624 1000%

chermcals This 1s sssumned o be spit evenly between rursenes and

SOURCES
(1). EPA propnetary data
{2). Cefculated from (1)

(3), (1) dmided by af acve veatments of pessades

(4), EPA proprietary data Represenis the perceniage ol alf 48-hy REI pestcrde acte-reatments that are toxidity category | due 1o dermal

skin imtanon

foxiaty o potenial
[5), Pestda use in forests 15 very imsted In 1990, less than ana percent o the iotaf acreage of natonal lorests and grassiands weva
reaied wth pestoades (USDA Feport of the Fores! Serwoe Fiscal Year 1890)





risks are pervasive and that they can be substantally reduced through simple exposure-
mitigation measures.

Adverse health effects to agricultural workers from occupational exposures to agricultural-
plant pesticides include:

. acute effects,
. allergic or sensitization effects, and
. delayed effects.

The view that farmworkers suffer significant adverse health effects from pesticides is shared
by other institutions. EPA's Science Advisory Board concluded in 1990 that agricultural
workers are exposed to many toxic substances and such exposure can cause cancer and a
wide range of non-cancer health effects. In 1992, the U.S. General Accounting Office
concluded that farmworkers and their children are routinely exposed to pesticides and that
their health and well-being is not adequately protected by Federal laws and regulations.
Finally, the Council of Scientific Affairs of the American Medical Association (AMA) has
identified the health of agricultural workers who are exposed to pesticides as in need of
strong EPA and state regulatory support of occupational health.

C._Altenative Approaches to Reducing Worker Exposure to Pesticides
The Agency intends to promulgate a rule that, as a whole, will reduce agricultural workers’
occupational exposure to pesticides, and hence, will reduce the incidence of adverse acute and
delayed-onset health effects. Except for the cost of labeling changes to registrants, the costs
of the requirements being promulgated in this finel rule are in the following categories:

. Restricted-Entry Intervals;

. Personal Protective Equipment;
» Training;

. Notification;

Im-15






. Decontamination;
. Emergency Assistance; and
o Rule Familiarization.

For each of these categories there have been a wide range of specific proposals identified by
the Agency and by informed, interested outside groups who participated in this rulemaking
effort. Table III-9 summarizes the specific requirements of the three major options
considered during the development of the regulation. Labeling changes required of registrants

and rule familiarization are not included in Table III-9 since the options do not differ
significantly.

Requirements under this Rule were established after extensive evaluation of the risk/benefit
tradeoff between requirement cost and protection provided. For example, a posting
requirement every 100 feet for all areas treated with any pesticide may be considered ideal for
maximumn notification safety. This requirement, however, would be expensive for most
growers and may seem unnecessary for large rural producers, such as wheat farms with vast
acreage and no hired workers. Estimated costs for each of the three major options are
presented in the next chapter.
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Table 111-9. Bascline, revised rule, and high and low options considered in the WPS development

~  REA eost factor Buseline {cdrrent practice) * Revised rule ;
Restricted-Entry Intervals Product-specific REls on some Interim REIs: 48 hours for Interim REIs: 24 hours for Toxicity I
(REI) pesticides--24 or 48 hours on Toxicity | dermal toxicity or 72 hours for Toxicity 1 sprays dried, dusts scttled for |
most Toxicity 1 skin or eye irritation potential; 48 hours for Toxicity 11 all others. :
organophosphates and n-methyl 24 hours for Toxicity Il dermal 24 hours for others
carbamates; Sprays have dried, toxicity or skin or eye Early reentry with PPE
_ or dusts have sctiled, on all irritation potential; 12 hours No early entry allowed. allowed,
other pesticides used on hand for others; 72 hours for :
Iabor crops. Toxicity | organophosphates in [
arid areas. |
Short-term lasks, emergencies, Early entry allowed with
) and special exceptions. granted specified PPE only for shont-
w by EPA, term (asks or in emergencies.
Affects: Al hired workers/ |
handlers and unpaid/family
member workers/handlers.
Personal Protective Handlers: specified on label. PPE and work clothing as PPE and work clothing as PPE and work clothing
Equipment (PPE) Early Entry Workers: hat, long- described in the matrices in the  described in the matrices in described in the matrices in
sleeved shin, trousers, shoes, Final Rule. the Final Rule. the rule.
and socks.
PPE provided, cleaned, and PPE and work clothing Neither PPE nor work
maintained by employer. provided, cleaned, and clothing provided, cleaned, |
maintained by employer. or maimained by employer.
Affects: All hired workers/ 5
handlers and unpaid/family |
member workers/handlers.
- T T ~contnued....
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Table 11-9. Continved,

Treated area posting and oral

Notification Wamings may be oral and/or by Treated area posting and oral Treated area posting. oral
posting signs at treated areas, wamings for pesticides which wamings, and central notice warnings for pesticides with
and/or by posting information are Toxicity I for dermal board listing for all pesticide REIls > than 48 hours.
on central notice boards. toxicity or skin irritation applications.
potential. Oral waming or treated area
Daily oral warning. posting for all other
Mandatory posting for applications,
greenhouse applications.
Pesticide-specific
Oral waming or treated area information available upon
posting for other applications request.
on farms, forests, and
Nurserics,
Pesticide-specific information
on a central notice board.
Affects: All hired workers/
handlers.

Decontamination OSHA Field Sanitation Handlers: water, soap and Handlers: water, soap, and Handlers and Early Entry
Standard; handwashing facilitics towels within 1/4 mile for towels immediately available. Workers: same as Final
for workers on farm routine washing of hands and Eycflush dispensers for each Rule.
establishments with 10 or more face and emergency whole- handler required to wear
workers and for zll workers on body washing. Emergency protective eyewear, Hot Workers: no wash facility
murseries, forests. and change of clothing, Eyeflush water showers at site where required.
greenhouses. water immediately available, if PPE is removed.

protective eyewear required.

Workers: same as Final Rule,
Workers (within 30 days of except (1) provided all season
REI): water, soap, and towels long, (2) emergency change
within 1/4 mile for routine of clothing required, and (3)
washing of hands and face. eyeflush dispenser required.
Early Entry Workers: same as Early Entry Workers: same as
workers plus eyeflush water workers above, plus (1)
immediately available, if eyeflush dispensers, if
proteclive eyewear required. required to wear protective

eyewear, and (2) hot water
Affects: All hired workers/ showers at site where PPE
handlers. removed,

== s — = ===

continued....
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Table III-9. Continued.

I RIA cost factor . Baseline {eurreist practice) - - Revised rule High option
—— —  ————— s
Training Certification and Training for Training about pesticide safety Certification and training for Training about pesticide
handlers of restricted use and correct handling practices all handlers of Toxicity safety and correct handling
pesticides. for all handlers. Category 1 pesticides. practices for handlers.
OSHA Hazard Communication Training about pesticide safety Handles-level training for Training abowt pesticide
Standard; Training for for all early entry workers., early entry workers. safety for early entry
workers/handlers on agricultural workers.
establishments with 11 or more Training about pesticide safety Training about pesticide
employees. for all workers. safety for workers. No training for workers.
Safety Poster. Safety Poster in language(s) No safety poster.
spoken by warkers on
Affects: All hired workers/ establishment.
handlers.
Emergency Assistance Nothing Employers provide emergency Same as Final Rule. Nothing,
transportation to workers and
handlers. Pesticide labels, pesticide fact
sheets, or Material Safety
Employers provide pesticide- Data Sheets for each
specific information to pesticide are made availablc
workers, handlers, and medical 1o all workers and handlers.
personnel in an emergency.
Affects: Afl hired workers/
handless.
Cholinesterase Monitoring Nothing Nothing Cholinesterase monitoring for ~ Nothing.
all commercial handlers.
Affects: All commercial
handlers.
—— e






IV. COMPLIANCE COSTS AND ECONOMIC IMPACT ANALYSIS

A. Total and Incremental Costs by Cost Factor

The regulation and optional approaches would impose a variety of direct and indirect costs on
employers of agricultural workers and employers of agricultural pesticide 'handlers. Direct
costs would include personal protective equipment, decontamination items, pesticide safety
posters, and treated-area notification signs, while indirect costs would include worker, handler,
and supervisor/femployer wages during notification, training, emergency assistance, rule
familiarization, PPE maintenance, and decontamination-related tasks. Additionally, direct
costs will be incurred by registrants for labeling changes.

To the extent possible, the Agency has used a variety of published data from various sources
such as the U.S. Department of Agriculture, U.S. Deparument of Commerce, and the U.S.
Department of Labor. When necessary, published data are supplemented with proprietary
data and estimates by knowledgeable persons both in EPA and in the agricultural sector.
When compiled, these values were used to approximate the various cost factors of the
regulation and of the major altemative approaches to the different user sectors.

Total first year user compliance costs of the regulation, along with total first year high and
low option costs, are summarized in Table IV-1. The revised final rule has a total first year
cost to users of approximately $190 million, while the high and Jow option costs are
estimated at $365 million a'nd $55 r;'nillion, req)ecﬁvely: Total compliance costs assume that
no portion of the regulation are currently being incurred, either from State or federal
regulations, or through voluntary compliance.

Some portions of these total costs are already being incurred by growers or commercial

applicator firms as a result of (1) existing regulations promulgated at the state and federal
levels, (2) existing labeling requirements, and (3) voluntary compliance.
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Table IV-1. Summary of total first year user compliance costs for the
_ revised final rule, high option, and low option

Establishments:
Restricted-Entry Interval 39.4 117.5
Personal Protective Equipment 78.8 100.4
Notification 16.8 24.0
Training il.1 18.7
Decontamination 30.2 71.0
Emergency Assistance 0.04 0.08
Rule Familiarization 6.0 6.0
SUBTOTAL 182.3 3317
Commercial Handler Firms:
Cholinesterase Monitoring 1/ 0.0
Other Requirements 2/ _18 177
SUBTOTAL 18 27.2
GRAND TOTAL 190.1 3649

1/ Cholinesterase monitoring is only required for commercial handiers, under the high option.
2/ Other requirements for.commercial handlers include the cost of PPE, training, emergency
assistance, decontamination, an rule familiarization.

Source: Appendix‘A for current revised final rule costs and Appendix C for high and low option
compliance costs.






The original Worker Protection Standard for agricultural hand-labor craps and the Product
Registradon (PR) Nouce (83-2), through which the provisions of the Standard were
incorporated onto pesticide product labeling, established the current requirement for pesticides
used on labor-intensive crops, that wamings must be given to workers who are expected to be
in a treated area or in an area about to be treated. Therefore, the costs for oral notification
requirements associated with fruit/vegetable/nut, cotton, and tobacco crops are already being
incurred.

OSHA has promulgated a national Field Sanitation Standard (F3S), requiring water, soap, and
towels for many agricultural workers, which will be sufficient for EPA’s WPS
decontarmunation requirements for those workers. OSHA's Hazard Communication Standard
(HCS) is also expected to mitigate the cost impact of training requirements established by this
rule.

Arizona, California, Texas, Oregon, Washington, and other states have existing regulations
designed to protect agnicultural workers from occupational pesticide exposures. These include
requirements that pertain to oral wamnings and treated-area posting, decontamination facilities,
training, restrictions on entry, and emergency response.

EPA has 1ssued Registration Standards for approximately 80 percent of the pesticide active
ingredients used in the production of agricultural plants. In addition, EPA has issued
amended labeling requirements for several such active ingredients. These labeling
requirements and Regisu'al:-ion Standards have resulted in some of the WPS requirements, in
particular personal protective equipment requirements, being already incorporated into the
pesticide labeling.

Finally, EPA belicves that many employers of agricultural workers and pesticide handlers are
already voluntarily complying with several of the WPS requirements. In particular, EPA
believes that many such employers are providing their employees with water for routine and
emergency washing and that most are providing them with transportation and pesticide-

specific information in poisoning emergencies.
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Table IV-2 summarizes incremental first and out year user compliance costs of the regulation
by cost factor. Incremental first year costs of the regulation are estimated at approximately
$94 million, while incremental out year costs are estimated to be about $49 million.

B. nomic Impacts icultural Sector

The Worker Protection Standard would impact the production of all significant agricultural
commodities to some extent. Pesticides are a common input in the production of many
agricultural commodities. The relative significance of the costs of the regulation can be
expected to vary according to two factors; (1) the intensity and toxicity of pesticide use, and
(2) the amount of hand labor required in the production of the commodity.

Table IV-3 and Figure IV-1 show the estimated first year incremental WPS compliance costs
by agricultural sector for each of the major cost factors. Incremental first year costs range
from a low of $0.3 million for forestry, to a high of nearly $35 million for vegetable/fruit/nut
establishments. Total incremental first year costs of the regulation for all agricultural-plant
establishments is estimated at approximately $82.3 million.

Estimated incremental out-year compliance costs are given in Table IV-4 and in Figure IV-2.
Out year incremental costs to comply with the WPS to owners of agricultural establishments
are approximnately $49.4 million. Several factors associated with first year costs have more
than one year’s usefulness, so costs are reduced or even eliminated in out years. For
example, in out years only '20 pcroe;lt of the treated area posting signs will likely need
replacement.  Other-examples of reduced out-year costs include certain personal protective
equipment, safety posters, and water containers for decontamination. Some first year
compliance cost items are totally eliminated in out years--for example, the cost to registrants
of changing pesticide labeling are all incurred in the first year. After the changes are made
the first year, the labeling will not change in out years due to the WPS regulation.

Tabie IV-5 shows various key statistics about the agricuitural-plant sectors that will be
affected by the WPS. There are 688,000 agricultural establishments with 170.6 million acres
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“ Establishments:
Restricted-Entry Interval

Personal Protective Equipment

Notification

Training
r Decontamination
Emergency Assistance
Rule Familiarization

SUBTOTAL

Commercial Handler Firms:
H Training

Decontamination

Emergency Assistance
Rule Familiarization
SUBTOTAL
Registrants: .
Labeling Changes
GRAND TOTAL

Personal Protective Equipment

17.9
15.7
6.9
12.4
0.01
6.0

80.0

0.06

21.1 B
9.5
50
2.3
8.9
0.01
1.0

47.8

0.05

Source: Appendix A and B.

Note: Totals may not add due to rounding.
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Figure IV-1. Incremental first year WPS compliance costs and percent of total
incremental costs by agricultural sector

26%

ommercial Handlers ($2,143,640)

Other Field ($8,413,615) |

Tobacco ($6,624,470)

v —Cotton ($2,766,085)
Nursery/Greenhouse ($6,010,768)

Veg/Fruit ($34,805,940

Total Incremental First Year WPS Compliance Costs = $82.3 Million*

*includes a $345,780 compliance cost to forestry, excludes one-time cost of label changes 1o registrants
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Table 1V-3. First year incremental WPS compliance costs by cost factor and agricultural sector
] : A i"‘-\? S " -‘ "‘: N -A'-’ W & - _'-:—f'l.: & e -
P W ; LYNE L PR ‘;- ':i H «:*wq: s . ’a “"E’M}‘ :,;
Sector __Enty " Treiing __ Oecontamination” Notfioatiori " Astistanch Famiarzation - TOTAL ..
....................................... { ).---..- AmeNBEeNmAw SmemsmEmse SRecaveAEmeweR mmmamesdaame~ o
Feed & Grain Not Signd 2,624,899 3,785,480 B,498,202 3,280,806 3,385 3,034,675 21,227 447
Cotton Not Signd. 436,530 587,797 814,424 672,216 668 254,460 2,766,085
Tobacco Not Signf. 773,172 1,267,690 2,535,653 1,287,644 an 759,500 6,624,470
J{Other Field Not Signd.1/ 968,681 1,247,629 1,702,249 3,755,689 1,492 737,975 8,413,615
Veg/Frut/Nut 20,711,251 1,653,331 4347143 3,244,038 3,898,355 2559 949,263 34,805,840
Nursery/greenhouse 434,837 426,424 1,058,963 1,059,045 2,680,026 598 350,875 6,010,768
Commercial Handlers None 61,275 421,210 1,575,908 None 247 85,000 2,143,640
Forestry Not Signd. 58,870 88,534 80,102 102,204 70 16,000 345,780
Agri-Plant
Estabishments
SUBTOTAL 82,337,745
|Labeling Changes . 12,000,000
TOTAL 21,146,088 7,003,082 12,804,446 19,509,621 15,676,940 9,830 6,187,738 _Lﬂial,:= 745
Source. Appendx A and B

1/ May be costs assaciated with seed com, but otherwese not signficant.






Table IV-4. Out year incremental WPS compliance costs by cost factor and agricultural sector
; " Personal

scax O s i o
Food & Grain NtSgril 866030 2267375 samges 1eomaz aams so5778 9084560
NotSignd. 152,893 397,155 441,217 236,381 668 42,408 1,270,722
Not Signd. 239,276 734,481 1,382,541 310,837 811 126,583 2,794,329
NotSignd.1/ 340,191 829,460 929,080 843,821 1,492 122,996 3,067,140
20,711,261 581,620 T 3,714,044 1,732,142 1,254,487 2,559 158,211 28,154,314
434,837 144,773 864,245 564,632 1,273,876 548 58479 3,341,440
None 55,148 ’ 366,406 1,081,608 None 247 14,167 1,517,576
Not Signif 18515 50,220 42818 31,363 70 3,000 145,966
(4]
21,146,088 2,398,446 9,223,386 10,618,802 4,957,792 9,830 1,031,623 M

Source. Appendix A and B.
1/ May be costs associated with seed com, but otherwise not significant.
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Figure IV-2. Incremental out year WPS compliance costs and percent of total
incremental costs by agricultural sector

Other Field ($3,067,140

57.0%

Veg/Fruit ($28,154,314)—

1%

62%

Commercial Handlers ($1,517,576)
Feed & Grain ($9,094,560)

Ll —Tobacco ($2,794,329)
2.6%
6.8% — Cotton ($1,270,722)
—Nursery/G.H. ($3,341,440)

Total Incremental Out Year WPS Compliance Cosls = $49.4 Million*

*Includes a $145,986 compliance cost to forastry.





Table IV-5. Number of establishments, acres planted, market value, compliance costs, and compliance costs
as a percentage of market value by agricultural crop sector

e rew W

3

- 4 a
3
. o MY ar A Y I
T Ageientioat 2 < S Acre T Vihis « 2 c .
.5, Ectablishments 1< ‘phated I .5 faop' 2l <7 G5
; :
>3 ks 1< Y, o o aop

| —{mumber)—-  —{million}--  ~(ballion $)--- —{mllion $)— ~(million §}--  ~(S/estab.)-- ~(S/estab ) ) T

| Feed and Grain 338,000 128 24 21.2 9.1 70 30 0.09

| Cotion 22,000 37 4z 28 13 135 6 007

| Tobacco 76,000 42 15 6.6 28 116 49 044 ‘
4 “ Other Ficld 123,000 16 5.7 84 31 118 ) 0.15 |
= {| Vegetable/Pruits/Nuts 92,000 19 1.3 us 282 40 357 031 ‘

| Norery/Greenhouse 37,000 08 57 60 33 190 108 .11 |

| Forestry 03 01 ‘

| Commerciat bandter fioms 8500 —_ — 2 15 1 16 =

| ToTAL 696,500 1706 $508 $82.3 $494 016

. e e S S —— — - M

Table 111-3, column (1); Table HI-1, column (2). Commercial handler firms Table LI-5, column (1).

U.S. Department of Commerce. 1987 Census of Agriculture. The Census reports the total market value of crops which includes crops treated with pesticides
as well as crops not treated with pesticides.

Table IV-3,

Table 1V-4,
Calculated; first year incremental cost/the number of establishments with and without hired labor that use pesticides (Table III-3, column (7) "Al").

Caiculated; out year incremental cosythe number of establishments with and without hired labor that use pesticides (Table 1Il-3, column (7) "All%).
Calculated; first year incremental cost divided by market value of crop which includes crops treated with pesticides as well as crops not reated with

pesticides.
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of planted crops, in addition to 8,500 commercial handler firms that could potentially be
affected by the regulation. The total market value of production of the six crop sectors was
approximately $50 billion in 1987 (U.S. Department of Commerce, 1989).

While the total first year incremental cost of the WPS to agricultural-plant establishments and
commercial-handler firms is estimated at $82.3 million, this total represents a small fraction
of one percent of the market value of production of the six agricultural sectors (Table IV-5).
The vegetable/fruit/nut sector incurs the single largest compliance cost from the regulation of
$34.8 million for the first year and $28.2 million in out years. However, with an annual
market value of vegetable/fruit/nut crops at slightly over $11 billion, WPS compliance costs
account for less than one-third of one percent of the sector’s annual market value. In fact,
compliance costs represent far less than one percent of the total market value for each one of
he six individual crop sectors. On average, it will cost individual operators of agricultural
establishments from $70 on feed and grain farms to $440 on vegetable/fruit/nut farms to
comply with the WPS regulations in the first year. Out year incremental compliance costs are
reduced by at least half as much as first year costs on feed and grain, cotton, tobacco, and
other field crop farms. Nursery/greenhouse establishments’ compliance costs are reduced by
almost one-half in out years and vegetable/fruits/nuts by nearly twenty percent. Overall first
year incremental costs of compliance with the WPS are expected to total less than two-tenth's
of one percent of the total value of the crops affected.

The somewhat wide variability in the cost per establishment across the commodity groups
analyzed, results from the variation in pesticide use practices, including the different types of
pesticides used, as well as the variation in intensity of hand labor practices. Pesticide usage
in feed/grain and other field crops tends, for the most part, to be herbicide application with
relatively less insecticide usage. Herbicides tend to have lower acute toxicity levels, and
hence, trigger less costly requirements under the WPS. Another factor is that following
herbicide application and planting, there is little need for entry into the ficlds of feed/grain or
other field crops to perform hand labor tasks. However, tobacco, vegetable/fruit/nut, and
nursery/greenhouse crops often require insecticide treatments throughout the growing season

and these types of pesticides tend to have higher acute toxicity values, and therefore, trigger
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more requirements in the WPS. These crops also tend to require significant hand labor
during the entire cultivation cycle. Therefore, the higher potential for occupational pesticide
exposure of warkers in these labor intensive crops, triggers requirements under the WPS
regulations that are more costly than for the non-labor intensive field crops.

C. Economic Impacts: Annualized Costs by Agricultral Sector

As previously mentioned, the costs of complying with the WPS will decrease after the first
year due to the fact that some costs are not incurred every year. While it is likely that
compliance costs will be reduced even further in successive out years (due to changes in
pesticide use, development of non-chemical methods of pest control, development of pest-

resistant crop varieties, etc.), they cannot be accurately estimated without further study.

[

Therefore, compliance costs are assumed to be the same in years two through ten.
Another way to view compliance cost streams is to calculate their equivalent, constant-level
cost per year. The equivalent value is referred to as the annual revenue stream requirement
(ARR)-because the present value of such an annual revenue stream equals the present value
of the cost stream. In order to calculate an ARR for a cost stream the following three steps
are taken.

STEP 1: Prepare Cash Flow Estimates and Assumptions.

First and out year incremental compliance costs of the WPS by industry were
estimated earlier in this chapter. These are the initial ycar and annual cash flow
estimates, respectively. Cash flow estimates are in consmm_
computed as before tax values per standard regulatory impact analysns T
guidelines. Calculating present values requires that all future period streams be
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discounted' at a specified rate of return, with appropriate consideration for inflation.

STEP 2: Calculate Present Values for Each Year and the Total Present Value of the
Cost Stream

The present value of the cost stream by industry is multiplied by the discount factor

to convert the future sum to a present value. The discount factor (DF) for k percent
interes® and » periods is calculated with the formula:

1

DF, =
* (14"

Annual NPVs are summed by industry to obtain a total present value (TPV) of the
overall cash flow.

STEP 3: Compute the Capital Recovery Factor and Estimate Annual Revenue
Requirement

The annual revenue requirement (ARR) is obtained by converting the total NPV into
an equivalent, constant-level cash flow, i.e. the average annual revenue required to
provide an equivalent total present value. A capital recovery factor (CRF) is used to
convert the NPV into an annual stream that is equivalent given the underlying
economic assumptiqus. 'I'he-relationship is:

'Discounting is a technical procedure by which costs of a regulation which occur over a
specified time period are set equal to current costs. Projects that have different time horizons

will have different net present values (NPV); using different discount rates also leads to
different NPVs.

>The social rate of discount rate is the rate at which society is willing to trade current
consumption for future consumption. The appropriate discount rate to use is the post-tax risk-
free long-run consumer rate of time preference since society is understood to be trading
present for future consumption on behalf of consumers by engaging in a public project.
Empirical observations suggest that, all other things being equal, consumers prefer

consumption in the present to that in the future, so that the discount rate obtained from the
rate that existing consumers trade across time should also be positive.
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ARR = CRF X TPV

where:
ARR = annual revenue requirement
CRF = capital recovery factor, and,
TPV = total present value.

The equation to calculate the CRF is:

{1+
CRF = (1 "'0"1

where:

i = the real rate of return on invested capital, excluding inflation
n = the effective operating life of the asset.

Cash flow, net present value, total present value, annual revenue requirement, and annual
revenue requirement per establishment for WPS compliance by industry are .given in Tables
IV-6 through IV-9. Worker Protection Standard total ARRs for all affected agricultural
industries and registrants is estimated to range between $53.9 - $56.0 million, depending upon
the discount rate. This compares to first year cash flows (costs) of $94.3 million and out year
costs of $49.4 million. A comparison of Tables V-6 to IV-9 show that the ARRs are

insensitive to the choice of discount rates used in this sensitivity analysis.

ARRs are quite variable by industry. The vegetable/fruit/nut sector is estimated to incur the
largest ARR, ranging between $28.8 - $29.1 million per year, while the forestry sector is
estimated at less than $200,000. Per establishment ARRs are based on the total number of
establishments in the particular industry that use pesticides. ARRs range from $369 (10%
discount rate) on vegetable/fruit/nut establishments to about $34 (not discounted) on feed and

grain farms.
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Table iV-6. Annualized WPS incremental compliance costs by industry, constant 1991 dollars, discounted at 10% for 10 years

Foedl:Gmn

Gounn Tubaem Othar Fal

Vaise Flow Veue  Flow

Nusatw&snrim Commercial Handlera ansiy

Labuirg Ctangs

Total

Value

Net
Value

MMMMMMMMMMMMMMMMMMMM
Flow Value Fow Vake Flow Vahe

ol

CHF = (1 + '@}/ (1 + i -1

Where*

1 =the real rate of relum on ywvested cepital, excluding nflation (10%)
n = the eflectve operating lde of the asset (10 years)

Year Valua Fow  Vaue :
1 21,227 19288 2766 2514 6624 6,021 8414 7643 34806 3163 6011 5484 2,144 1,048 346 315 12000 10908 94338 85753
2 8095 7512 1271 1050 2,794 2308 ' 3067 2533 28154 23255 3341 2760 1518 1,254 148 121 0 [1] 49386 40,793
3 9005 6830 12711 955 2784 2,098 3067 2303 28154 21,144 3341 2.508 1,518 1,140 146 110 0 4] 49,386 37,089
4 9095 6212 1211 868 2,704 l.ﬁ 3067 2095 28154 1922 3341 2282 1518 1,037 146 100 0 0 49,386 33,731
5 9085 5648 127+ 789 2794 1735 3067 1905 26154 {7484 3341 2,075 1518 943 148 61 0 0 49,386 30,669
[ 9095 5,130 1211 N7 2794 157 3,087 1,730 28154 15879 3341 1,864 1518 856 146 82 0 L] 49,386 27,854
7 9095 4,666 1271 652 2,704 1433 3067 1573 28,154 14443 3341 1,714 1518 m 146 75 0 0 49386 25335
_B___8085_4247__1271 S04 2794 105 3057 1432 26154 13148 3341 1560 1518 708 145 6 0 0 49385 23083
9 9095 385 12711 53 2794 1,185 30687 1,300 28,154 11837 3341 _";"_7 1518 ) 644 146 62 0 (1] 40386 20940
10 $095 3511 1271 __491 2794 _1078 3067 _ 1,184 28,154 10867 3341 1,200 1518 536 146 56 0 0 49,386_ 19,
Total NPV 66,908 8,168 20848 23,704 179025 22954 9,896 1079 10,908 344,289
Annual Reverwe
Requsament 1/ 10,889 1482 3,360 3,858 2,135 3,736 1610 176 1,776 56,031
Total Revenua
mpg) 3620 7215 5885 5408 368 57 11859 18947 - -MA- - ----NatApplicablg - - - -~ - - ---
T/ Al Revents Faquerement = Capital Fecovery Facior (CREF) X Total et Presant Vaius (NPV).
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Table IV-7. Annualized WPS incremental compliance costs by industry, constant 1991 dollars, discounted at 6% for 10 years

Feed & Gran Catton Tobaceo Other Field m«.ﬁ_
Net Net Net Net

Nursery/Greenhouss Commeraal Handiers
T P

_.m'm_ mﬂ?—‘%

Presont  Cash Present Cash Presant Cash Present

|

Cash Prasont Cash Pressnt Cash Present Cash Present Cash Prossrt Cash Present Cash

Yo Fow Vive Fow Vive Fow Vo Fow Vabo Fow m_m(:;:)__m Voo _ Fow Vae Fow Vie Fow Voo
1 21,227 20017 2766 25608 ﬁ.ﬂ-l 6,245 8414 7934 34806 32822 6011 5668 2,144 2022 36 826 12000 11316 94,338 69961
2 9055 B03S 1211 113 2,754 2.487 3067 2730 28,154 26057 3341 2973 1518 1351 148 130 [+] 0 45386 43954
3 0095 7640 1271 1068 2794 2347 3067 2576 28154 23640 3341 286 1518 1275 148 123 0 O 43308 41454
4 9095 7208 1,279 1,007 2794 2213 3067 2429 28154 22208 3341 2846 1518 1,202 146 116 0 0 49388 39,114
5 9095 6794 1271 949 2794 2087 3067 2291 28,154 21031 3341 2496 1518 1,134 148 109 0 0 49385 36891
6§ 0005 6412 1271 896 2794 1970 3067 2162 28154 19849 3341 2355 1518 1070 146 183 0 O 49386 34817
7 9095 6048 1271 845 2794 1858 30687 2040 28154 1872 3341 2222 1518 1,009 146 a7 0 0 49386 32842
8 0005 578 1271 77 2794 1752 3067 1923 28154 17653 3341 2095 1518 952 s 92 0 0 49305 0955
9 8085 5384 12711 752 274 1654 3067 1816 28154 16867 3,341 1,978 1518 898 146 86 0 0 49,386 20237
10 9005 5075 1271 _ 709 2794 _1559 9067 _L711_ 28154 15710 3341 _ 1864 1518 __ 847 16 __ 81 0 __0_ 49386 27557

Total NPV 7837 10763 20173 27812 213458 27,104 11,781 1263 11,316 405,821

mﬁu'mh': 10648 1462 8,284 3752 29,002 3583 1558 172 1,537 55,138

Total Rovenue

m& 3540 nn 5762 5259 966 88 11601 18800 ~NA-- ... NotApphcable - - - -

1 Annual Revenue Requirement = Cagxtal He P

CRF = (1 + P/ (1 +im-1

Where® i =the real ras of retum on invested capital, excluding infation (6%)
n = the effecive aparadng fife of the asset {10 years)
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Table IV-8. Annualized WPS incremental compliance costs by industry, constant 1991 dollars, discounted at 3% for 10 years

Feod & Gran Tobacco Other Fiold _agm;mpw Q_MMMCMWM: m%
—“_W'——W'_T'_T ot
Cash Present Cash Presemt Cash Present Cash Present Cash Presemt Cash Presemt Cash Present)

| _Yeor  Fow Valuo Flow Velue FHow Valus v._mm thVdn Fow Valie Flow Valus Fow Vakue
__——"—VSL. '!!L_. e — | I ¥ ;i1 % - , .

1 21227 20611 276 2688 5,.824 6432 8414 8170 34806 33797 6011 5837 2144 2082 346 336 12000 91,652 94338 91,602

2 9095 8577 1271 1,199 2794. 2635 3067 2892 20,154 26549 3341 3151 158 143 146 138 0 0 43386 48571
3 905 832 121 1163 2794 2567 067 2006 /IS4 2571 A1 207 158 1389 46 134 0 0 4939 45188
4 9095 B80T 1271 1120 2754 2481 3087 2720 28154 25001 3341 2967 1518 1348 146 130 0 0 49385 43855
§ 9095 7B 1271 1007 2784 2411 3067 2647 28154 24297 3341 288 1518 1310 46 126 0 0 49386 42620
6 9095 7613 1271 1064 2794 2339 3067 2567 28154 23565 3341 2796 158 1270 6 122 0 0 49386 41336
7 9005 7304 1271 1033 2794 2272 3067 2493 28154 22889 3341 2716 1518 1284 46 119 0 0 49398 40,151
8 9005 717 1271 1003 2794 2204 3067 2420 28,154 22214 3341 2636 1518 4,198 146 115 0 0 49386 38965
9 9085 6967 127% 974 2794 2140 3067 2349 28,154 21565 3341 258 1518 1,163 6 112 0 0 49385 378%
10 9095 6767 1271 _ 946 2794 2079 3067 _2282 28154 20047 3341 __2488 1518 __ 1,120 146 108 O __0  49385_36743.
Total NPV 89,351 12292 2750 31,350 246,585 31,088 13555 1439 11,852 464862
w 10475 1,441 3,230 3,675 28,007 3644 1569 169 1,966 54,496
Total Ravenus
mpgy ue 268 5666 5182 38568 11570 18696 T Not Applicable - -« -+« - --

T Annue Fiovenus Requrement = Capltal Recovery Fackor (CRF) X Total Net Presant Valus (NPV)

CRF = {t + " G}/ (1 +1fn-1

Where' 1 = the real rals of relum on invested capeal, excluding mflation (3%)
n = the sffectve operaiing ke of tha aseat (10 years)
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Table IV-9. Annualized WPS incremental compliance costs by industry, constant 1991 dollars, discounted at 0% for 10 years

Feed & Grain Cotton

Tobaocco Other Fleld _ Veg/FrutNuts Nursery/Greenhouse CommerdialHandlers _ Forestry Labeling Changes Total

Cash Cash Cash ~  Cash Cash Cash Cash Cash Cash Cash
Year Flow — Flow s Flow — (S{?”IO_D)—_ Flow Fow Flow Flow Flow _— Flow
1 21227 2,766 ‘6.624 8414 34,806 6,011 2,144 346 12,000 94,338
2 9,095 1271 2794 3,087 28,154 3,341 1518 146 0 49,386
3 9,005 1,21 2794 3,067 28,154 3341 1,518 145 0 49,386
4 8,095 12M 2794 ° 3,067 28,154 3341 1518 146 0 49,386
5 9,095 121 2,704 3,067 28,154 3341 1,518 146 ()} 49,386
6 9,095 12N 2,794 3,067 28,154 3341 1,518 146 0 49,386
7 9,005 1,271 2794 3,067 28,154 3341 1,518 146 0 49386
8 9,095 1,21 2,794 3,067 28,154 334 1,518 146 0 49,386
9 9,095 1,271 2,784 3,067 28,154 3,341 1518 146 0 49385
10 8096 _1211  _ 2794  _3067 28,154 3341 1,518 146 L 49,385
Wm 10,308 1,421 3177 3,602 28,818 3608 1,581 166 1,200 53,801
Total Revenue
E:Qbusmh?r:(asrj 34.27 60,59 55.74 50.49 35457 11454 185.95 - -NA-- --- Not Applicable - - -
7 SqUIremont = Oyear






D. Economic Impacts on Agricultural Workers

With only narrow exceptions, the revised Worker Protection Standard (WPS) prohibits entry
to treated areas during a resmicted-entry interval to perform routine hand labor tasks, such as
harvesting, pruning, or tying. Should this prohibition result in workers not being employed
during the restricted-entry interval, the resulting wage loss would be a cost attributable to the
WPS. EPA believes that workers would be unemployed during the restricted-entry interval
only in rare circumstances. First, only a few crop-task combinations require the application
of a pesticide at a frequency that would cause the restricted-entry interval to interfere with
necessary and time-sensitive hand labor tasks. In most circumstances in those few crop-task
combinations, the grower can avoid either crop loss or loss of worker employment with
careful scheduling of workers and pesticide applications. Even in those situations where the
application frequency and the time-sensitivity of the hand labor task directly conflict, EPA
believes that agricultural employers’ least cast method of responding would have little impact
on the demand for workers.

EPA has identified four possible ways that a grower may respond when the frequency of
pesticide application conflicts with a time-sensitive hand labor task:

1. The grower does not apply any pesticide and accepts the resultant loss in crop yield or
quality due to the pest infestation. The workers would be employed to perform the
necessary hand labor task as scheduled. Indeed, in some pest control situations such
as weed control, the use of labor might increase to provide a non-chemical alternative

to the use of pesticides.

2 The grower applies a pesticide with a shorter restricted-entry interval and accepts the
resultant loss in crop yield or quality due to incomplete control of the pest infestation.
The workers would be employed to perform the necessary hal}d labor task as
scheduled.
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3 The grower applies the pesticide, reschedules the hand labor task, and accepts-the loss
in crop yield or quality due to poorly timed hand labor activities. The workers would

be employed for the same number of days overall, but the timing of their employment
would be altered.

4, The grower applies the pesticide, cancels the employment of workers to perform the
necessary hand labor task, and accepts the loss in crop yield or quality due to poorly
timed hand labor activities. One or more days of hand labor activity, such as
harvesting, are skipped entirely. In locations and times where the demand for
agricultural laborers temporarily exceeds the supply, workers would usually be able to
find altermative employment on nearby agricultural establishments with no loss in
wage. In locations and times where the supply of agricultural labor temporarily
exceeds the demand, workers might be unable to find alternative employment on
nearby agricultural establishments and would incur a wage loss.

Only scenario #4 might result in a loss of income to the workers, and that loss would occur
only in locations and times with a surplus of labor. EPA believes that scenario #4 may be
the least likely scenario, because growers would most often opt to harvest a crop with poorer
yield or quality than to forgo the harvest entirely.

In those situations where the WPS would result in a wage loss to workers, the RIA has
already assumed the costs of such a loss. The lost wage would be a transfer of costs from
the grower who suffered the crop lt;ss, but did not have to pay the workers’ wage, to the
workers who suffer-a wage loss.

The RIA assumed a cost impact from the WPS-imposed restricted-entry intervals due to a loss
in crop yield or quality. That loss in crop yield or quality was assessed on a per acre crop
production value basis, i.e., the gross revenue from marketing the crop. In the first three
scenarios, the loss is incurred entirely by the grower. In the last instance, the total loss is the
same, but is shared by the grower and the workers. The grower receives less income from
marketing the crop, but has less expenditure to be debited from that income due to reduced
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labor costs. The warker incurs a cost due to reduced wages. In any case, the total costs are
reflected in the RIA.

E. Economic Impacts on Registrants

The final regulations would be applicable to most pesticide products registered for use on
agricultural plants including forestry and ormamental crops. A review of EPA records has
found that currently there are about 18,000 registered pesticide products. Of this total,
approximately 8,000 products arc estimated to contain agricultural sites on their labeling. The
registrants of these products would be required to amend their product labeling to reflect
requirements associated with the Worker Protection Standard.

Available information indicates that such changes to labeling would require total expenditures
(labor, materials, support needs, overhead, etc.) of between $1,000 and $2,000 per product.
Thus, the total cost to registrants of agricultural-plant pesticide products is estimated to range
from $8.0 to $16.0 million with a midpoint (or expected cost) of $12.0 million. This would

be a one-time expense necessary to meet regulation requirements and would not be borne
subsequent to the first year under the final Rule.

Other impacts on registrants are less certain, and hence, cannot be addressed in any detail by
this analysis. There has been speculation that the requirements associated with restricted-
entry intervals and personal protective equipment could produce shifts in user preference
toward products that are less toxic. "A shift to less toxic pt-:sticides could also reduce the
number of pesticide-related poisonings, thus potentially increasing the general health of those
persons exposed. Assuming that users shift to less toxic products, income transfers among
registrants would likely occur, however, there is insufficient basis on which to make credible
quantitative estimates of these impacts.
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E. Economic Impacts on States, Tribes. and Territories

The Worker Protection Standard and other pesticide regulations, are, in general, enforced by
states’, both independently and within a framework of cooperative agreements with EPA.
Therefore, the revised WPS could be expected to add to the regulatory burden currently being
incurred by states. State inspectors will have to be trained about the requirements of the

revised WPS and to develop compliance monitoring strategics specific to the revised Rule.

There is not, however, expected to be an increased financial burden to states due to
promulgation of the WPS. Since fiscal year 1990, EPA has been providing states, tribes, and
territories with funding specifically set aside for WPS compliance. In fiscal year 1990, $1
million out of a total pesticide compliance budget of $12.8 million was set aside for WPS
compliance. In fiscal years 1991 and 1992, the amount set aside for WPS enforcement was
increased to $1.5 million. Funding for WPS compliance is expected to increase for fiscal
year 1993 to $2.6 million. In fiscal year 1994, WPS compliance funding is expected to be at
the fiscal year 1993 level or higher and, in addition, will be allocated to states based on
relative need for WPS funding.

To date, states have used the WPS monies to devise compliance monitoring strategies, hire
WPS-specific personnel, and develop agreements with other state agencies that clarify and
assign responsibilities for implementing and enforcing the WPS.

*The term "state”, as used here, includes tribes and territories.
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V. BENEFITS ASSESSMENT

The revised Worker Protection Standard (WPS) will produce a wide range of benefits for
various sectors associated with the sale, oversight, or use of agricultural-plant pesticides.
Agricultural workers and pesticide handlers will derive the most substantial benefits. By
lowering their occupational exposures to such pesticides, the WPS will enable them to have
improved health and a better quality of life. Pesticide users—both growers and commercial
pesticide handlers--will benefit directly from the WPS through the increased standardization
of both pesticide-use directions and pesticide-related requirements. The indirect benefits to
pesticide users through compliance with this rule will stem from having a more informed and
healthier workforce, which should lead to improved productivity, lower liability risks, reduced
legal costs, and lower insurance rates. Registrants will benefit directly through
standardization and reduction of labeling language and indirectly through having more
informed pesticide users, resulting in lower liability risks, reduced legal costs, and lower
insurance rates. States, tribes, and territories will benefit from increased standardization of
pesticide-use directions and pesticide-related requirements that will be more easily conveyed,
interpreted, and enforced. Many states, tribes, and territories may also benefit by not having

to enact their own worker protection regulations.

This section will discuss the potential benefits of the WPS to the following four entities:

. agricultural workers and pesticide handlers,

«  users of agricultural-plant pesticides,

. registrants of agricultural-plant pesticides, and
. states, tribes, and territories.

In many cases, data are sparse for topics such as worker exposure, resultant health effects
(both acute and delayed), and potential amelioration attributable to this rule. However, the
weight of evidence, combined with facts about agricultural workers’ activities and risks,
indicate substantial benefits from this rule.






A. Benefits to Agricultural Workers and Pesticide Handlers

The use of agricultural-plant pesticides in the United States potentially exposes about 4
million members of the agricultural workforce, including hired workers, unpaid workers
(presumably family members), and agricultural establishment owner/operators, to risks of
adverse health effects. Pesticide handlers are persons who mix, load, apply, or otherwise
come into direct contact with pesticides through related pesticide-use activities. The number
of pesticide handlers nationwide is estimated at 1.66 million. Approximately 1 million are
owner/operators of agricultural establishments, approximately 620,000 are hired to work on
agricultural establishments, and approximately 40,000 work for commercial pesticide handling
establishments. Agricultural workers do not handle pesticides directly, but they may be
exposed to agricultural-plant pesticides either indirectly (through contact with residucs on
treated plants, soil, or water) or directly (through accidental contact, mainly with drift or
misdirected application). The number of agricultural workers nationwide is estimated at 2.25
million. Approximately 1.4 million are unpaid (family-member) workers, and approximately
850,000 are hired workers.

By initiating several interrelated exposure-reduction measures, the revised final rule is
expected to substantially mitigate for these workers and handlers the adverse health effects

(acute, allergic, and delayed) from occupational exposures to such pesticides. These measures
include requirements intended to:

- Ensure that employees are informed about the hazards of pesticides—The WPS
includes such provisions as pesticide safety training for workers and handlers,
use of a pesticide safety poster, access to labeling information, and access to
information about what pesticides have been used on the establishment.

- Eliminate or reduce exposure to pesticides--For example, the WPS imposes
restrictions during applications and restricted-entry intervals and requires use of
personal protective equipment, decontamination facilities for routine washing,
and notification to workers of treated arecas so they can avoid inadvertent
exposures.
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- Mitigate the effects from exposures that occur—the WPS requires such things as
decontamination facilitics for emergency washing, and prompt emergency
assistance if pesticide poisoning is suspected.

One benefit of the rule to pesticide handlers is the exceptions to personal protective
cquipment requirements if engineering controls are used. For example, when enclosed cabs
arc used during pesticide application, pesticide handlers have the attractive option of forgoing
the sometimes hot and cumbersome personal protective equipment. Pesticide handlers will be
both more protected and more comfortable when engineering controls are adopted.

It is undisputed that workers and handlers in the agricultural workforce are occupationally
exposed to pesticides and pesticide residues and that such exposures can pose significant
shorn-term and long-term health risks. The difficulty is in quantifying a specific level of risk
and projecting the risk reduction that will result from this rule. There is, ‘howevcr. strong

general evidence that such risks are pervasive and that they can be substantially reduced
through simple exposure-mitigation measures.

Adverse health effects to agricultural workers from occupational exposures to agricultural-
plant pesticides include:

. acute effects,
. allergic or sensitization effects, and
. delayed effects. '

1. Acute (and Allergic) Effects
a. Hospitalized acute poisoning incidents

A recently released study (Keefe et al., 1990) estimated the nationwide incidence rates for
hospitalized acute pesticide poisoning cases among persons admitted to general-care hospitals
during the years 1977 to 1982 and estimated such rates for selected occupations, including
farmer, agricultural worker, and commercial applicator. The study estimated that an average
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of 168 farmers, 130 agricultural workers, and 180 commercial applicators were hospitalized
annually due to occupational pesticide poisonings. Virtually all of the hospitalized cases in
the categories "farmer” and "agricultural worker" should be persons within the scope of this
final rule. The only exception would be persons who are poisoned through exposure to
pesticides used on livestock, and these are known to be relatively rare. The average annual
estimated hospitalized occupational pesticide poisonings for the categories "farmer" and
"agricultural worker" is 298.

168 (farmer) + 130 (agricultural worker) = 298

In addition, some fraction of the hospitalized cases in the category "commercial applicator”
would be persons within the scope of this final rule because they would be applying
agricultural-plant pesticides, but the Agency is unable to ascertain from the data what that
fraction is. If all of these cases were persons within the scope of this final rule, then an
upper-bound estimate can be derived. As many as 478 annual hospitalized acute pesticide
poisoning cases could be attributed to occupational exposures to agricultural-plant pesticides.

168 (farmer) + 130 (ag worker) + 180 (commercial appl.) = 478

Therefore, for the purposes of this analysis, EPA proposes to use a range of 300 to 450 for
this value. '

b. Nonhospitalized phyvsician-diagnosed acute poisoning incidents
The population at risk of pesticide poisoning and subject to this final rule is the entire
population of agricultural workers and pesticide handlers--paid and unpaid--who perform tasks
related to the production of agricultural plants on establishments where pesticides are used in
such production. EPA estimates there are 3.9 million agricultural workers and pesticide
handlers nationwide who perform duties related to the production of agricultural plants on
these establishments. These workers and handlers are the primary beneficiaries of this rule,

V-4






which is intended principally to mitigate occupational exposure to agricultural-plant
pesticides.

(1) Use of California data to estimate national physician-diagnosed incidents. The
California Reporting System. The California reporting system receives the majority of the
reports of illness and injury potentially related to pesticide exposure through two main
methods (Calif. EPA, 1991). Physicians in California are required by law to report any
iliness or injury suspected of being related to pesticide exposures. In addition, State
government or insurance programs supervised by the State compensates physicians for the
examination cf any person who is injured or becomes ill as a result of circumstances within
the workplace. Other more minor mechanisms for reporting pesticide-related cases include
complaints reported to local or State government agencies and reports received from poison
control centers. Once a report is received by the California Environmental Protection Agency

(CEPA), it is sent to the local County Agricultural Commissioner (CAC) for follow-up
investigation.

Information received from the CAC investigation, the physician’s report(s), toxicological data,
and any other pertinent background information is used by CEPA in the evaluation of each
incident reported. The incidents are first evaluated as to the completeness of the information
submitted. If sufficient information is for a determination of exposure/illness relationship, no
conclusion is made about the case and it is listed as "unclassifiable.” For those incident
reports determined to be "complete” or “adequate,” the cases are further classified as to the
likelihood of a relationship between the reported pesticide exposure and the illness/injury
occurrence. Each case is classified as:

. Definite,

. Probable--there is close comrespondence between the pattern of exposure and
the illness/injury experienced, '

. Possible--there is some correspondence between the pesticide exposure
described and the illness/injury experienced,






" Unlikely--the signs and symptoms reported are not typical of the exposure
suspected, but the possibility that the victim is suffering the effects of pesticide
exposure cannot be discounted,

. Asymptomatic--the subject was exposed to pesticides, but suffered no
illness/injury in consequence,

. Indirect—-the iliness/injury appears to have been caused not be pesticide
exposure, but by measures prescribed for avoiding pesticide exposure.

Both California and EPA generally use the first three classifications (definite, probable, and

possible) in assigning a number for illnesses and injuries associated with pesticide use.

Extrapolating from California data. Since California maintains the most reliable reporting
system for physician-diagnosed poisoning incidents that are related to occupational exposures
to agricultural-plant pesticides, EPA used California data to derive a reasonable estimate of
the national rate of such incidents. When extrapolating California data to the rest of the
Nation, EPA Jooked for evidence that might indicate how best to extrapolate the data--directly
or with an adjustment based on the expected degree to which California data might over- or
underestimate national cases. EPA considered several factors, including handler exposures,

worker exposures, and the existence of the comprehensive California worker protection
standard.

Pesticide Handlers. The Agency has no reason to believe that the conditions and activities
affecting agricultural pcsticicie handler exposures to pesticides vary across the country,
Pesticide handler poisoning incidents do not appear to be related to climatic conditions, such

as aridity. Therefore, pesticide handler exposures in California would not be expected to
differ from those in the rest of the United States.

Agricultural Workers. The Agency believes that consideration should be given to the fact
that pesticides generally degrade much more slowly in arid regions. This persistence might
cause a greater opportunity for exposures to pesticides among agricultural workers in

California (and other states with arid agricultural regions) than would be expected in most of






the Nation. Therefore, on this basis alone, agricultural-worker exposures in California could
be expected to differ from those in the United States as a whole.

California Worker Protection Standard. California has implemented the most
comprehensive agricultural worker protection regulations in the Nation. The protections for
workers and handlers include: (1) reentry intervals of as long as 90 days with no early entry
to perform hand labor tasks, (2) decontamination sites, (3) mandatory ficld posting under
certain conditions, {4) mandatory oral warnings for all treated areas, (5) training for and
monitoring of pesticide handlers, (6) cholinesterase monitoring for handlers of
organophosphates and N-methyl carbamates, (7) increased level of personal protective
equipment and closed-system mixing/loading for handling highly toxic pesticides, and (8)
emergency assistance. As a result, California may have already experienced reduction in
poisoning incidents. Therefore, on this basis alone, California may be expected to experience
poisoning rates below those experienced nationwide.

Integrating the Factors. Because the arid Califomia climate might lead to an over-estimate
of agricultural worker poisoning incidents and the comprehensive California worker protection
standard might lead to an under-estimate of pesticide handler and agricultural worker
poisoning incidents, EPA sought a means of determining how these possibly conflicting
influences might be integrated.

To extrapolate the California-incident rate to a national incident rate, EPA has considered
several different methods of ‘extrapolation. These include extrapolation based on:

« the percent of the total agricultural-plant workforce that is employed in
California,

. the percent of the hired agricultural-plant workforce that is employed in
California,

. the percent of the hired agricultural-plant workforce’s workdays that are
worked in California,

. the percent of national agricultural-plant pesticide expenditure that is expended
in California,
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. the percent of total pounds of insecticide applied to agricultural plants
nationally that is applied in California,

. the percent of national hospitalized acute pesticide poisoning cases due to

occupational exposures by farmers and agricultural workers that occur in
California.

There are plausible reasons why each of these extrapolations might be appropriate. In fact,
the Agency is aware of one study that shows a correlation between the pounds of certain
pesticides (mostly insecticides) applied and acute pesticide poisoning hospitalizations, and a
weaker correlation berween the size of the workforce and the number of hospitalizations,
However, some of the other extrapolation methods have not been studied, so the Agency is
unable to ascertain with confidence which might provide the most appropriate method,

Indeed, all of the various extrapolation methods involve the use of incomplete ot inconclusive
data.

(2) Exwrapolation method for this analysis. For the purposes of this analysis, the Agency has
chosen to use a relatively simple, but, in the Agency’s view, plausible, basis for extrapolation-
-the ratio of estimated hospitalized acute poisoning incidents due to occupational pesticide
exposures to farmers and agricultural workers occurring in California to the estimated national
rate of such incidents. EPA acknowledges that it has no hard data to support the assumption
that one can extrapolate directly from hospitalized acute poisoning incidents to physician-
diagnosed acute poisoning incidents. . That is, EPA is unaware of data demonstranng that the
ratio of such hospitalized cases to total physician-diagnosed cases in California 1s the same as
that nationwide. How-.vever, hospitalized poisoning cases are a subset of physician-diagnosed
cases and the Agency has no reason to believe the ratio of hospitalized pesticide poisoning

cases to physician-diagnosed cases would be different for California than for the remainder of
the Nation.

Hospitalization data. EPA used data from the Third National Studv of Hospitalized
Pesticide Poisonings in the United States, 1977-1982 (Keefe et al., 1990) to make the

extrapolation. The study estimates an average of 298 hospitalized acute pesticide poisoning
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cases annually due to occupational poisonings to farmers and agricultural workers. The study
estimates that EPA Region IX, which includes California, Arizona, Nevada, and Hawaii, has
an annual average of 22.3 such cases. The Agency is unable to ascertain from this third
study what percent of EPA Region IX cases are from California. However, such data are
available from the first two studies of hospitalized pesticide poisonings in the United States,
which covered the period of 1971-1976 (Griffith et al., 1976; Savage ct al., 1980). These
data estimate that California represents approximately 78 percent of Region IX's hospitalized

~poiscning incidents to farmers and agricultural workers. Assuming that the ratio remained the
same for the years 1977-1982, the Agency is able to estimate that an average of 17.4 cases
occur annually in California. This computes to 5.8 percent of the estimated national

hospitalized acute pesticide poisoning cases due occupational exposures to farmers and
agricultural workers.

78% X 22.3 + 298 = 5.8%

California physician-diagnosed cases. The Agency is aware of the difficulties inherent in
using data from the California pesticide poisoning reporting system. The data were not
collected or categorized with the WPS in mind, so they do not directly capture the poisonings
that would occur only to those persons within the scope of this final rule. However, EPA has
identified two subsets of California data that do allow the Agency to estimate the number of
poisonings occurring annually in California to the WPS-covered workforce. One subset of
data published annually by California is designated as the number of "agricultural pesticide
poisonings” for a given year, includir;g occupational and nonoccupational poisoning incidents,
The average number of agricultural physician-diagnosed poisoning cases (after removing
poisonings resulting from exposures to commeodities in packing houses) from these data is 821
cases per year for the years 1982-1989 (CDFA, 1983, 1984, 1985, 1986, 1987; Edmiston,
1988; Mehler, 1990, 1991, 1992).

The other subset of data were recently obtained from the California Environmental Protection
Agency and were based on a computer search designed to obtain "agricultural occupational
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pesticide poisonings.” The average number of agricultural occupational physician-diagnosed
poisoning cases from these data is 698 cases per year for the years 1982-1990 (Mehler, 1992).

Both data subsets probably include some poisoning cases that occur to persons who are
outside the scope of the WPS and probably exclude some poisoning cases that occur to
persons who are within the scope of the WPS. The Agency does not know the extent of this
over- or under-reporting. Therefore, for the purposes of this analysis, EPA will use these two
data subsets to express a range of possible numbers of physician-diagnosed poisoning cases

occurring annually in California to persons included in the scope of the WPS. The range is
698 to 821.

California reporting system 85% - 95% reliable. California has the most reliable
physician-diagnosed pesticide reporting system in the country. However, no reporting system
can achieve 100-percent reporting precision. Some cases that a physician diagnoses as being
related to pesticide exposure will not be reported to the system. Indeed, a 1989 paper by
California Department of Food and Agriculture cited a study that found the California
reporting system to be 90-percent reliable in recording cases where physicians diagnosed an
illness or injury as being possibly pesticide related (Maddy et al., 1990). Therefore, the
Agency has assumed that the California system records approximately 85 to 95 percent of
physician-diagnosed pesticide poisoning incidents, with 90 percent used for the calculations.

(3) Estimate of natiopal physician-diagnosed incidents. The Agency has estimated the
national physician-diagnosed pesticide poisoning incidents by adjusting the California rate
(698-821) for the 90-percent reliability and extrapolating to achieve a national estimate by

using the percent of national agricultural occupational hospitalized poisoning cases occurring
in California (5.8%).

698 + 0.9 + 0.058 = 13,372
821 + 0.9 + 0.058 = 15,728
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EPA adjusts this estimate to remove the annual hospitalized agricultural occupational pesticide
poisonings already accounted for in section (a) above to estimate annual physician-diagnosed
(not hospitalized) pesticide poisonings occurring to agricultural workers and pesticide handlers
covered by the scope of the WPS,

13,372 - 298 = 13,074
15,728 - 298 = 15,430

This yields a range of 13,000 to 15,000 for this estimate of the most likely value.

Finally, due to the uncertainties at several stages of this estimating technique, EPA concludes
that the actual value may fall somewhere within a wider range. For the purposes of this
analysis, it may, therefore, be reasonable to estimate a rough range of possible values of from
10,000 to 20,000 annual physician-diagnosed (not hospitalized) pesticide poisonings for the
WPS-covered workforce.

¢. Concerns gbout pesticide-incident reporting s s

Only one state, California, has a mandatory and reasonably reliable pesticide-poisoning
repc;rﬁng requirement. Other states, including Arizona, Florida, and Texas, require similar
reporting, but widespread noncompliance renders these systems of little value. Even the
Califc.)mia reporting system i$ not without concerns. A 1991 report by the California
Environmental Protection Agency states: "The completeness of the reporting system is an
ongoing concern.” (Calif. EPA, 1991)

EPA has identified at lcast four steps that are necessary before a pesticide-related illness can
be recorded by any counting system: (1) workers must perceive that they have treatable
symptoms; (2) workers must seek medical attention; (3) the physician must diagnose the
symptoms as being pesticide related; and (4) the incident must be reported to the correct
recordkeeping system and be recorded as being pesticide-related.
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(1) Workers must perceive that they have treatable symptoms. Symptoms of acute pesticide
poisoning illnesses and injuries are, unfortunately, usually not uniquely indicative of pesticide
effects. Dermatologic and ophthalmologic effects, such as skin rashes and eye irritation, also
have many other causes. Systemic poisoning by some of the more common pesticides results
in flu-like or cold-like symptoms, such as headache, nausea, vomiting, dizziness, and a
general feeling of malaise. Allergic effects may be cither upper-respiratory problems that
mimic hayfever symptoms, or dermatologic effects similar to those caused by exposure to
poison ivy. Therefore, many workers may not perceive that their symptoms are related to

pesticide exposures and may not realize that the iliness or injury can be ameliorated
medically.

(2) Workers must seek medical attention. Except in life-threatening emergencies, many
pesticide-related acute health effects will gradually disappear without medical intervention.
For example, the cholinesterase enzyme, which, when inhibited, causes some of the more
common acute systemic poisoning symptoms, will gradually {depending on the family of
pesticide, severity, and repetition of exposure) regenerate without treatment. Allergic,
dermatologic, and ophthalmologic effects will gradually disappear when exposure to the

causal pesticide diminishes. Therefore, many agricultural workers with treatable symptoms
may not seck physician care.

Furthermore, agricultural workers’ access to medical care is poor. A GAO report states:

- Hired farmworkers have limited access to Medicaid assistance. Many
are ineligibic for the program. In addition, state enroliment procedures
and other administrative requirements pose a barrier to eligible
farmworkers. This is because some of these farmworkers lcave the state
before their Medicaid applications are processed. Furthermore, those
migrant farmworkers approved for Medicaid are often unable to find a
health provider who will treat a patient with an out-of-state Medicaid
card. Most migrant farmworkers do not receive medical services
provided by the Migrant Health Program’s rural health clinics. The
Department of Health and Human Services estimates that because of
budget constraints, the program serves less than 15 percent of the
nation’s migrant farmworkers.
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- Poor and uninsured farmworkers have reduced access to physician care
and hospital services. About half of these workers and their families
are estimated to have incomes below the poverty level, with the median
family income between $7,500 and $10,000 a year. Also, about four

out of five farmworkers do not have employer-provided health insurance
(U.S. GAO, 1992).

According to the Census Bureau’s March 1991 Current Population Survey, 39 percent of

people whose family head was in agriculture had no health insurance at all, more than twice
the average rate (Numbers News, 1992).

Many agricultural workers average 6-day work weeks during their peak work season.
Without sick leave or similar benefits and often already below the poverty level, they may be
reluctant to miss a day’s work (and, thus, a day’s wage) to seek medical care. A 1988
Evergreen Legal Services survey of Washington State farm workers found that only 8 to 15
percent of farmworkers who perceive they may have symptoms related to pesticide exposures
seek medical treatment (Mentzer and Villalba, 1988). Furthermore, farmworkers in the
survey were unaware that their medical bills would be covered by workers compensation and
feared employer disapproval if it were discovered that they reported that their illness was
caused by an unsafe practice on the farm. Another 1988 survey of farmworkers in British
Columbia, California, Louisiana, and Chio found that most farmworkers do not seek a doctor
for pesticide-related illness (Moses, 1988). Many workers did not know whether they were

covered by workers compensation. Even when they did know, they often did not report for
fear of retaliation by the employer and loss of their jobs.

(3) The physician must diagnose the symptoms as being pesticide related. Physicians and
other healthcare providers often have difficulty in ascertaining the cause of agricultural
workers’ illnesses and injuries, since the symptoms mimic those of other illnesses and
injuries. A California report that summarizes the pesticide-related poisonings reported in
1986 states:

We recognize that there may be a number of pesticide exposure incidents

which result in vague signs and symptoms and the physician may not diagnose
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the condition as a pesticide-related iliness of injury. In recent years,
particularly in rural areas, physicians and health officials have received training
in the recognition and management of illness and injuries related 1o pesticide
exposure. However, physicians cannot possibly be aware of all the pesticides
and pesticide products available in the marketplace today. More than 13,000
pesticide praducts are registered for use in California which contain more than
800 active ingredients and more than 1,000 inert ingredients. These products
are formulated in many different ways . . . Thus, the combinations of active
ingredients and inert ingredients to which a person may be exposed number in
the thousands. . . In addition, the person seeking medical care may not identify
the chemical which resulted in the illness or injury as a pesticide (Calif. Dept.
of Food and Ag., 1987b).

A second concern regarding correct medical diagnosis is that medical personnel rarely receive
training in the recognition and management of pesticide poisonings during their formal
schooling. The California report above mentions that some physicians in recent years have
been receiving such training while practicing medicine in rural areas. Such training has, until
recently, been relatively rare. A report that will soon be published by the Pesticide Farm
Safety Center (PFSC) Advisory Panel states that there is a great need for more training of
healthcare professionals on the recognition and management of pesticide illnesses. The report
explains: “The lack of information about pesticide-related health problems is symptomatic of
a lack of training in medical and public health schools in the broad field of occupational and
environmental medicine, and more instruction in this discipline should be included in the
medicine curnculum.” (Univ. of Calif., 1992)

Another concern regarding physician diagnosis of poisonings as being pestcide-related is the
lack of or expense of laboratory tests to confirm diagnosis. The PFSC Advisory Panel report
observed that physicians who treat farmworkers often are unable to test for the cause of the

illness or injury, and, therefore, treat symptoms only.
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A 1990 report by the Arizona Office of the Auditor General (OAG) regarding an audit of the
Arizona Department of Health Services activities related to agricultural pesticides stated:

Even for those who do seek medical care, physicians and clinic staff told us
that illnesses related to pesticides may not be diagnosed as such. Our review
of medical articles and studies performed in other states confirmed this.
Except in severe cases, the symptoms of pesticide-related illnesses are similar
to those of a number of common complaints such as flu, gastroenteritis, and
allergies. Dermatitis, the most common pesticide-related ailment, has many
causes. Tests to confirm diagnosis are often expensive and uncertain, and for
some types of pesticides, no lab test exists. Diagnosis may be even more
difficult for healthcare professionals who don’t often encounter these cases.
Doctors, who work regularly with fieldworkers, said milder cases of pesticide-
related iliness may be misdiagnosed if a healthcare professional is not alert to
the possibility, and does not ask enough questions to obtain a thorough
occupational history from the patient (Arizona, 1990).

4 e incident must be reported to the correct recordkeeping s a ed as
being pesticide-related. It is well documented that occupational discases in general are more
likely to be under-reported than occupational injuries. A 1991 study of farmworker health and
safety in the State of Washington says: "Frequently, occupational diseases simply do not
appear in workers’ compensgdtion records, even when clear-cut. This is due to reporting
disincentives and inherent difficulties in health care providers recognizing conditions as work-
related.” (Washington, 1991) In addition, a 1988 survey of farm workers in British Columbia,
California, Louisiana, and Ohio found that most workers do not receive workers compensation
benefits even if the illness is diagnosed as work-related (Moses, 1988). And another 1988
survey of Washington State farm workers who indicated past health problems associated with
pesticide exposure found that only 4 percent filed for workers compensation (Gerstle, 1989).

Sometimes pesticide-related poisoning incidents are not reported, because diagnosis and

treatment occurs in a state or country where reporting is not required, even though the
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exposure occurred in a state where reporting such incidents is mandatory. For example, the
report by the Arizona OAG found: "When farmworkers do seck medical care, some visit
doctors in Mexico because costs are lower and language and cultural barriers are removed."

(Arizona, 1990) Such incidents are unlikely to be recorded in any U.S. reportng system.

Sometimes the incident is reported to the comrect record-keeping system, but it is not recorded
as being pesticide-related. For example, 318 incidents involving vineyard worker dermatitis
were classified by California Department of Food and Agriculture as "Insufficient” in 1986.
The report states: "In previous years investigations of vineyard dermatitis cases included an
application history from the last field worked prior to visiting a physician. This method
assumes no latency period between exposure and onset of symptoms and/or the worker
immediately visited a physician at the onset of symptoms. . . It was determined that most
vineyard workers do not visit a physician for at least three and often as long as 10 days after
the onset of their rash. They often cannot remember the exact field location associated with
the rash. Thus identification of fields and causative agent(s) involved in dermatitis outbreaks
could not be determined” (Calif. Dept. of Food and Ag., 1987b). Subsequent information,
however, indicates that the dermatitis was probably pesticide related. The California
investigators found that increasing the reentry-interval length for two key vineyard pesticides,
sulfur and propargite, has greatly decreased the incidence of dermatitis in vineyard workers
(Edmiston, 1992). These researchers also indicated that fieldworkers’ delay in seeking
treatment and the resultant difficulty in determining the field location associated with the
onset of poisoning symptoms is one of the principal reasons why fieldworkers poisoning

incidents are often classified as "Possible” rather than "Definite” or "Probable.”

Finally, there may be disincentives for medical personnel to report suspected pesticide
poisoning incidents to a state reporting system. The Arizona OAG report found: "[S]ome
physicians and healthcare officials suggest that cases may not be reported because healthcare
professionals fear becoming involved in a lawsuit or occupational injury claim in which they
might have to defend an uncertain diagnosis in court. Our review of literature on the subject
corroborated this statement” (Arizona, 1990)
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d. Nonphysician-diagnosed acute poisoning incidents

EPA believes that many incidents of acute and allergic pesticide effects on agricultural
workers and pesticide handlers are not diagnosed as such by a physician. Such incidents may
vary in severity from skin irritations and headaches to life-threatening cases. The distribution

of such effects is unknown, although, on average, such incidents would be expected to be less
severe than those for which medical care is obtained.

The Agency has identified three principal reasons for such nondiagnosis:

1. Workers/handlers fail to perceive they have treatable symptoms,
2. Workers/handlers fail to seek medical attention,

Medical personnel fail to diagnose the symptoms as being both pesticide-
related and occupationally related.

There is considerable uncertainty about the number of such incidents. The available studies
which address this issue often suffer from a number of limitations, including reliance on
recall of workers that may be affected by the questions asked, samples that are small or that
may not be representative, etc. Nonetheless, the Agency believes that, with all their
weaknesses with respect to this objective, existing studies, taken together, are remarkably
consistent with & conclusion that undiagnosed cases of pesticide poisoning incidents among
the agricultural work force squect to the WPS are likely to be significantly more numerous
than those that are diagnosed.

Workers/handlers must perceive they have treatable symptoms. The Agency is not aware
of studies that estimate how many agricultural workers or pesticide handlers perceive that the
symptoms they are experiencing may be related to pesticide exposure. In order for
workers/handlers to have such a perception they would need to be both aware they were
being exposed to pesticides and aware of the typical signs and symptoms of pesticide
poisoning. The Agency believes that many workers and handlers do not know the typical

signs and symptoms of pesticide poisoning and that many workers do not know if and when
they are exposed to pesticide residues.
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Workers/handiers must seek medical treatment. The Agency is aware of a few studies
that offer an indicanon of how often agricultural workers and pesticide handlers seek medical
attention when they perceive they have a pesticide-related illness or injury.

One survey of 460 farmworkers in Washington state found that among those workers exposed
to spray or drift who reported bad effects (99 workers), only 8% (8) sought medical treatment
(Mentzer and Villalba, 1988). Among affected workers who had been exposed by entering
fields within 2 days of treatment (91 workers), only 10% (9) sought reatment. Among
affected handlers who had been exposed through mixing and applying pesticides (40 workers),
only 15% (6) sought treatment. The design of this study limited its usefulness for the
purposes of this analysis. It was a survey that relied on the memory of the cohorts and the
perceived bad effects were not necessarily due to pesticide exposure. Furthermore, this study
would not capture those workers who were unaware they were exposed to pesticides or

unaware that the signs and symptoms of illness or injury might be due to pesticide exposures.

A survey of 1,811 Florida citrus field workers identified 29 field workers who reported
poisoning symptoms due to pesticides (Griffith et al., 1985). However, only 31% (9 out of
29) of the total cases reported seeking medical attention. All nine of the physician-attended
cases were mixer/loader/applicators. (There was a total of 11 mixer/loader/applicators.) Of
these nine, 22% (2 out of 9) reported that the poisoning incident required hospitalization. No
non-mixer/loader/applicators reported seeking medical treatment. A range of symptoms were
reported. Approximately 36% (4 out of 11) of the mixer/loader/applicators and 11% (2 out of
18) of the field workers reported symptoms of systemic poisoning, whereas the remaining
64% and 89% respectively reported symptoms of skin and/or eye effects (irritation, burning,
swelling, etc.). Again, the design of this study limited its uscfulness for the purposes of this
analysis. 1t was a survey that relied on the memory of the cohorts and the possible incidents
were not necessarily due to pesticide exposure. For example, 7 of the field worker incidents
were limited 1o skin mritant effects and the survey's authors indicated that such an effect was
equally likely to be caused by citrus dermatitis. Furthermore, this study would not capture
those workers who were unaware they were exposed to pesticides or unaware that the signs

and symptoms of illness or injury might be due to pesticide exposures.
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A study in Nebraska measured plasma cholinesterase levels of 91 farmers and 7 commercial
zpplicators known to use organophosphate or carbamate pesticides (Spigiel et al., 1981).
Thirty percent of the subjects were found to have a reduction of cholinesterase from their
baseline levels of 20% or more--strong evidence of exposure. Most relevant to this analysis,
22% of the subjects reported having symptoms which are common in mild organophosphate
poisoning, including weakness, headache, excessive sweating, nausea or vomiting, excessive
salivation, or diarrhea. None of these workers sought medical attention for their symptoms.
Again, the design of this study limited its usefulness for the purposes of this analysis. It is
not clear from the recruiting procedure how representative the 98 subjects were of farmers or
applicators in Nebraska or nationwide, or of the entire agricultural work force at risk from
pesticides. In addition, it is unclear whether the frequency or severity of the reported
symptoms were different from those expected through ordinary experience. Furthermore, this
study would nct capture those workers who were unaware they were exposed to pesticides or

unaware that the signs and symptoms of iliness or injury might be due to pesticide exposures.

Medical personnel must diagnose incident as being both pesticide-related and
occupationally related. When medical treatment is sought, the treating medical personnel
may not specifically diagnose the illness or injury as being caused by an occupational
exposure to pesticides. Many signs and symptoms of such poisoning may be treated
symptomatically or an occupational connection may not be drawn. The Agency is aware of
only one study that provides any indication of how often a physician treating pesticide
poisoning illness and injuries 1o agric_:ulmral workers and pesticide handlers actually diagnoses
the condition as such. The San Francisco Bay Arez Regional Poison Control Center surveyed
all occupational illnesses reported to them in 2 6 month period in 1986 (Blanc et al., 1989).
There were 41 apparent accupational poisonings due to pesticides. However, only 7 of these
or 17% were reported to the California Department of Food and Agriculture. California
requires physicians to report all occupational pesticide poisoning incidents. This study is also
imperfect. It is not clear how representative the poison control center was of poison control
centers in California or nationwide. It is also unclear as to what percent of the physician-
treated occupational pesticide poisoning incidents in this study were reported to the California

Department of Food and Agriculture. Furthermore, this study would not capture many
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persons who do not perceive their symptoms are related to pesticide exposure or do not seck
professional advice concerning their symptoms.

Conclusion. The limited and imperfect available data are consistent with the Agency's
expectation, based on the stoicism of the agricultural work force and the fact that medical
care is comparatively difficult to obtain for many members of this population at risk, that

only a small fraction of the symptoms of pesticide poisoning are likely to lead to medical
attention and possible diagnosis.

2. Delaved effects

In addition to acute and allergic adverse health effects, pesticides are known to cause delayed
adverse health effects. Some of the delayed effects caused by pesticides include:

Chronic effects, including tumors, cancer, and genetic changes.

- Developmental and reproductive effects, including birth defects, miscarriages,
stillbirths, infertility, sterility, and impotence.

- Systemic effects, including toxic effects on the heart and circulatory system,
brain and nerve system, skin, lungs and respiratory system, liver, and kidneys.

Unlike acute and allergic effects, where the symptoms usuvally appear soon after the causal
exposure, evidence of delayed adverse effects from pesticide exposures almost always
emerges long after the causal exposure(s). This, coupled with the fact that symptoms of
pesticide-caused delayed adverse effects are not unique, resuits in a predictable lack of hard
data as to the extent and magnitude of pesticide-caused delayed adverse effects.

Delayed effects are almost never recorded by pesticide incident reporting systems. A 1991
Washington State Department of Labor and Industries report states: "[W]orker’s
compensation claims data do not usually count work-related chronic disease, including

cancer."” Maddy and Edmiston report: "Chronic illnesses or conditions with a long latency
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period are rarely reported to the CDFA [California Deparrment of Food and Agriculture]
through reporting mechanisms currently established.”

At this time, EPA has elected not to attempt to quantify risks, from all agricultural-plant

pesticides, for most types of delayed adverse health effects. There are, however, four types of
delayed effects for which the Agency has some data:

. carcinogenic effects,

. serious developmental defects,
. stillbirths, and

. neurotoxic effects.

These available data still fall far short of enabling EPA to quantify risks with the desired
level of precision. The Agency uses these data in this regulatory impact analysis to provide a
representation of the plausible incidence of delayed adverse effects in the agricultural
population to which this final rule applies. However, the Agency remains convinced that

these and other types of delayed adverse effects are occurring and can be, to a great extent,
ameliorated with the protections provided in this final rule.

EPA has received and reviewed the required studies for predicting oncogenic effects for
numerons pesticide active ingredients. About 90 of these active ingredients (about one-third
of the pesticides evalnated so far) have been shown to be, at some level, oncogenic in the
study animals (Engler, 1992). As more oncogenic effects studies are received and evaluated
by the Agency during the reregistration process, it is expected that additional pesticide active
ingredients will exhibit oncogenic cffects.

In addition, the Council of Scientific Affairs of the American Medical Association reviewed
53 pesticides and categorized 2 as definite, 13 as probable, and 16 as possible carcinogens
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(Am. Med. Assn., 1988). The registration for many of these pesticides has been canceled or
narrowed in use.

Based on these two estimates of the fraction of pesticides that may be carcinogenic, the
Agency expects that among the over 400 pesticide active ingredients used in the production of
agricultural plants, approximately 120 pesticides may exhibit positive oncogenic effects.

For more than a decade, EPA has quantified pesticide handlers’ risk of cancer resulting from
exposures to individual pesticide’s active ingredient(s), typically in the context of regulating
that active ingredient’s usc on a single crop. (It is clear, however, that most pesticide
handlers are exposed to multiple pesticides used on multiple crops.) The magnitude of risk
estimated in each such case depends upon the oncogenic potential of the pesticide and use-
specific exposure factors. A range of risks has been calculated for the lifetime probability
that excess cancers will develop in pesticide handlers exposed to specific carcinogenic
pesticides, with 10 as a typical risk for high exposure application activities (EPA, 1983;
EPA, 1983; EPA, 1987).

Fieldworkers engaged in a range of harvesting activities have been documented to experience
hourly dermal exposures to pesticides at about the same magnitude as pesticide handlers
(Zweig ct al., 1983; Nige et al., 1984). However, since ficldworkers are typically not as
geographically stable a workforce as are pesticide handlers, it is extremely difficult to
estimate the hours worked on various activities over the course of a lifetime. This is required
to quantify cancer risks. However, fieldworkers nearly always work in multiple crops treated
with multiple pesﬁcidc;, several of which may be carcinogenic. The Agency did quantify
cancer risks for fieldworkers on one occasion for a single active ingredient, with the resulting
cancer risks in the same range as that for pesticide handlers (EPA, 1985). The Agency
therefore concludes that a 10 value for individual lifetime cancer risks is appropriate to use
for all agricultural workers and pesticide handlers covered by the revised final rule and may

be an underestimate.
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EPA has not attempted to quantify cancer nsks from pesticide handlers’ or agricultural
workers’ exposures to multiple pesticide active ingredients, either through simultaneous
exposures to two or more combined active ingredients, or through exposures to multiple
pesticides over a lifetime. The Agency has also not attempted to assess the additive,
synergistic, or antagonistic effects that may result from such multiple exposures. Any such
data are, by their nature, extremely difficult to obtain and verify.

Estimating the number of cancer cases caused by occupational exposures to all agricultural-
plant pesticides is therefore unprecedented. However, if EPA, for example, applies an
estimate of lifetime risk of 10 to all workers and handlers covered by this rule, then six

cancer cases (3.9 mil. X 10* + 70) can be expected annually as the result of occupational
exposures to agricultural-plant pesticides.

The Agency notes, however, that this estimate may be on the low side. A case study of one
type of cancer, non-Hodgkins lymphoma (NHL), is illustrative. A report by the National
Cancer Institute describes a case-controlled study of white men who develop NHL as adults
in Kansas (Hoar, 1986). This study indicates a statistically significant increase in risk of
NHL for white men who lived or worked on farmland as adults. The study further estimates
that 11 percent of the NHL cases in the Nebraska population may be explained by exposures
to herbicides. The national incidence of deaths due to NHL in the agricultural population is
estimated to be 1,637 deaths annually (Blair, 1992). Estimating from the Nebraska population
to adults who lived or workedl on a farm, then 220 annual NHL cancer deaths could be
attributed to occupational exposures to agricultural-plant phenoxy herbicides. In addition, a
recently released article in Cancer Research shows evidence linking insecticide exposure to
NHL in the agricultural population (Cantor et al., 1992). The Agency has just received all of
the data from these studies and is convening a panel to review the data and advise the
Agency on the weight of evidence as to the likelihood there exists an unacceptable risk of
cancer due to agricultural exposures to phenoxy herbicides, specifically 2,4-D.
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b. Developmental and reproductive effects

In the United States, it is estimated that about 35 percent of coucept:lons do not result in live
births (Wilcox et al., 1985). The number of such occurrences due to occupational exposures
to pesticides is unknown, but there are indications that such exposures could be responsible
for 2 substantial number. There are several types of developmental and reproductive effects
that are thought to occur as the result of exposure to pesticides. These include: infant
mortality, developmental defects, stillbirths, and spontaneous abortions. Of these EPA has the
most data about pesticide-related stillbirths and serious developmental defects.

Serious developmental defects

Exposing laboratory animals to certain pesticides is known to cause developmental defects in
the progeny produced by those animals. On the basis of developmental toxicity studies
already received and reviewed, EPA has determined that more than 100 pesticide active
ingredients cause developmental toxicity in laboratory animals at some level of exposure.
This represénts approximately one-third of the active ingredients cvaluated so far. As more
developmental toxicity studies are received and evaluated by the Agency during the
reregistration process, it is expected that additional pesticide active ingredients will exhibit a
developmental toxicity effect.

Based on this estimate of the fraction of pesticides that may cause developmental defects, the
Agency expects that among the over 400 pesticide active ingredients used in the production of
agricultural plants, aﬁp;'oximatcly 120 pesticides will exhibit developmental toxicity effects.
Furthermore, the California Environmental Protection Agency has placed 11 pesticides on its
list of developmental toxins to be regulated under Proposition 65 (Calif. EPA, 1992).

Developmental toxicity differs from carcinogenic toxicity in that developmental defects may
result from a single exposure, whereas it is thought that carcinogenic effects are increasingly
likely to occur as exposure accumnulates over a lifetime. As a result, the risks of adverse

¢ developmental effects are calculated on the basis of a single exposure-day, rather than on the
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basis of amortized lifetime exposure, as cancer risks are calculated. Developmental toxicity is

calculated for the aggregate male and female population at risk, because it can originate from
cither sex.

An attempt has been made to quantify the risks of severe developmental defects resulting
from pesticide handlers’ and agricultural workers’ exposures to individual pesticide active
ingredients. The magnitude of risk in each case depends on the level of developmental-
toxicant hazard and use-specific exposure factors.

No attempt has been made to quantify the risks of severe developmental defects resulting
from pesticide handlers’ or agricultural workers’ exposures to multiple pesticide active
ingredients, cither from simultancous exposures to two or more combined active ingredients,
or from exposures to multiple pesticides over a lifetime. Furthermore, no attempt has been
made to assess the additive, synergistic, or antagonistic effects that may result from such

multiple exposures. Any such data are, by their nature, extremely difficult to obtain and
verify.

Estimating the number of serious developmental defects caused by exposures to agricultural-
plant pesticides is extremely difficult. However, the total number of serious developmental
defects that might be expected to occur among the population of agricultural workers and
pesticide handlers who are occupationally exposed to these pesticides can be approximated.
The annual national rate for developmental defects in the United States thought to be serious
by EPA is approxlmatcly 3 percent at birth and, with increasing age and the detection of
centain functional changes, increases to 6 percent or 7 percent (Shepard, 1986). EPA is aware
of two different reports that estimate what fraction of those serious developmental defects are
from unknown causes. One study estimates that 70 percent of the severe developmental
defects are from unknown causes, while the other study estimates 43 percent (Wilson, 1977)
(Nelson and Holmes, 1989). If those estimates are averaged (56.5 percent) and applied to the
national (6 percent) rate, it yields an estimate of an annual rate of 3.4 percent of live births
that exhibit serious developmental defects from unknown causes. The total number of live
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births (3.8 milhon live births annually in the United States)(Ventura et al., 1988) and the
percent (3.4) of those births that exhibit serious developmental defects from unknown canses
may be apportioned to the population to which this rule applies (4 million agricultural
workers and pesticide handlers). From this calculation, approximately 2,000 live births with

serious deveiopmental defects of unknown cause would be predicted to occur annually to this
population.

If, for example, it is assumed that only 1 percent of those cases of serious developmental
defects that result from unknown causes is attributed to occupational exposures to
agricultural-plant pesticides in the population to which the protections of this rule apply, then
20 births with serious developmental defects attributable to such a cause would occur
annually.

EPA believes this estimate of 20 may be conservative, however. A case study by McDonald
et al. is iliustrative. Workers with agricultural and horticultural occupations may be at higher
risk than those in the general populaton. A study published in the British Journal of
Industrial Medicine in 1988 found that the rate of congenital defects in births to workers in
agricultural and horticultural occupations was 2.6 times that of the general population
(McDonald et al., 1988). In addition, individual case studies of women poisoned by
pesticides during their first trimester of pregnancy indicate that serious birth defects can result
from such poisoning (Romero et al., 1989). As is characteristic of epidemiological studies,
the McDonald et al. study is not without flaws. It did not consider alcohol, or the occupation
of the fathers as possible factors. However, it did consider educational level, ethnicity, and
smoking and found that even after adjustment for these factors, their findings of significant
risks associated with pesticides persisted. They concluded: "We do not think it likely that the
risks 1n specific occupational groups presented [in this study] would be importantly changed if

allowances were formally made for non-occupational confounding variables.”

If the Agency used the rate of congenital defects estimated by the study reported in the

British Journal of Industrial Medicine to esumate for this population the total number of

serious developmental defects that result from unknown causes, the total number would be
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5,200 rather than the 2,000 estimate. If only 1 percent of these incidents were attributed to
exposures to agriculwral-plant pesticides, the estimated number would be 52 rather than 20,
Moreover, the fact that the rate for agricultural occupations exceeds that of the general
population suggests that the attribution of only 1 percent to pesticides could be far too low.

Illustrative Case History: The agricultural-plant pesticide dinoseb was widely used for a
number of years on several agricultural crops, including crops where hand labor activities are
common. In 1986, EPA determined that dinoseb was potentially a serious developmental
toxicant. Based on the EPA analyses for dinoseb, the Agency estimated that over 100 serious
developmental defects could resuit annually among occupationally exposed women if dinoseb
use continued. Dinoseb registration was suspended on an emergency basis and subsequently
canceled. However, once the Agency receives and reviews data on developmental toxicity for
the remaining two-thirds of the pesticides to be evaluated for developmental effects during
reregistration, other existing pesticides at similar risk levels may be identified. .

Stillbirths

A case-control analysis based on 9,941 live births and 6,386 stillbirths found that maternal
exposure to pesticides at work and in and around residences was associated with an increased
risk of stillbirth at a rate approximately one and one-half times the control population (Savitz
et al., 1989). This rate was significant for exposure to pesticides on the job, in the home, or
in the area of the residence. In addition, paternal exposures to pesticides in these locations
was also associated with increased risk of stillbirths at a rate above the control population. A
generic problem with all epidemiology studies that rely to some degree on the cohorts’
memory is the potential errors in subject’s recall and the potential bias that may be introduced
in surveys by how the questions may have been structured. This epidemiological study
depended on the subjects’ memory as to their exposure to pesticides in the 12 months before
the birth. The correlation between exposure to pesticides and stillbirths in this study is not
necessarily a direct correlation with agricultural pesticide exposures; it may include
exposures to non-agricultural pesticides also.
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The annual stillbirth rate for the United States is 7.5 stillbirths per 1,000 life births per year
(Nat. Center for Health Stat., 1988). The total number of live births per year in the United
States is approximately 3.8 million (Ventura et al., 1988). If only those cases of stillbirths
that may be expected to exceed the base rate for the general population based on the odds

ratio of 1.5 are considered, the excess stillbirths among the agricultral workforce would be
222 per year.

[11.25/1000 - 7.5/1000] X 3.8 mil. X (3.9 mil + 250.0 mil] = 222

Even if, for example, it is assumed that only 25 percent of those excess cases are attributed
to occupational pesticide exposures, an estimated 56 stillbirths may be attributable to such
occupational exposures in the population to which the protections of this rule apply.

25% X 222 = 56

c. Persistent neurotoxic effects

Increasing evidence indicates that risks of neurotoxic health effects are related to exposures to
organophosphate pesticides. The World Health Organization suggests thar 5 percent of
occupational poisonings due to organophosphates result in adverse neurotoxic effects (United
Nations, 1990). A 1990 report to Congress by the Office of Technology Assessment states:

The pesticides parathion, mevinphos (Phosdrin), and malathion are frequenty
reported as causing health problems. Case reports and studies of acute
poisonings of agricultural and other workers indicate that 4 to 9 percent of the
acutely poisoned individuals experienced delayed or persistent neurological and
psychiatric effects. . . [These effects include] irritability, depression, mood
swings, anxiety, fatigue, lethargy, difficulty concentrating, and short-term
memory loss (U.S. Congress, 1990).
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Two case-controlled studies and several case-series reports indicate that these symptoms may
persist for months or years after the initial exposure (Savage ct al., 1988; Rosenstock et al.,
1991; Echobichon et al., 1990; Karalliedde and Senanayake, 1989; Eskenazi and Maizlish,
1988). The population studied was persons who had been poisoned by organophosphate
pesticides. The development of the neurotoxic effects subsequent to the poisoning incident
suggests that this range of percent affected is the excess above the background level.

Approximately 50 percent of the physician-diagnosed acute pesticide poisoning incidents
reported by California are systemic illnesses (Mehler, 1991). Of those systemic illnesses,
approximately 45 percent are caused by exposures to organophosphates. If this 22.5 percent
rate is applied to the national estimate (10,300 to 20,450) of physician-diagnosed acute
pesticide poisoning incidents, an estimated 2,300 to 4,600 physician-diagnosed systemic
organophosphate-caused incidents occur annually. If EPA takes a midpoint of the Office of
Technology Assessment’s reported range (4 to 9 percent) of such acute poisoning cases that
lead to mid- to long-term neurotoxic effects, approximately 150 to 300 cases of mid- to long-

term neurotoxic effects may occur annually to agricultural workers and pesticide handlers
poisoned by agricultural-plant pesticides.

C i est
Summary of costs and benefits

EPA believes that the benefits that u:ill accrue to agricultural workers and handlers from
implementation of the WPS include the reduction in lost time from the workforce, reduced
medical expenses, and increased well-being and productivity through being less affected by
pesticide poisoning. These and any related benefits cannot be adequately quantified with
available data. The Agency is convinced that the benefits to society from avoided incidents
of acute, allergic, and delayed adverse effects from occupational exposures to agricultural-
plant pesticides exceed the costs attributable to this final rule.
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EPA estimates that the incremental costs of this final rule will be about $95 million in the
first year and about $50 million annually thereafter. To facilitate comparison with other
regulations, EPA has also calculated the costs by annualizing them over ten years at several
illustrative interest rates. Using 3% and 10%, the annualized costs of this final rule would be
about $54 and $56 million per year respectively. The annual cost of the rule is therefore
expected to be $50 to $60 million dollars, while the estimated annual benefits of this final

" rule include avoidmﬁ.ooo physician-diagnosed (nonhospitalized) acute and allergic
pesticide poisoning incidents, avoiding about 300 hospitalized acute and allergic pesticide
poisoning incidents, and avoiding potentially important numbers of cancer cases, serious
developmental defects, stillbirths, persistent neurotoxic effects, and nondiagnosed acute and
allergic poisoning incidents.

EPA has not attempted in these analyses to develop specific estimates of anticipated adverse
effects for which the aggregate occupational data that the Agency is aware of is more limited,
although there is some evidence that these effects may occur. Studies have dernonstrated that
many pesticides cause adverse effects in animals, and some pesticides have been observed to
have adverse effects on humans. Most pesticides have not yet been adequately tested for
these effects, however. Nor is it yet certain, in most cases, how animal responses to various
doses of pesticides compare with the response of agricultural workers/ pesticide handlers
encountering expected occupational exposure levels. However, the level of current knowledge
is sufficient to cause EPA 1o conclude that some or all of these effects may be occurring to
agricultural workers and pesticide hapdlers as a result of their occupational exposure to
agricultural pesticides. These adverse effects may include:

(1)  Spontaneous abortions and infant mortality,
(2)  Sterility, infertility, and impotence,

(3)  Delayed-onset systemic effects to the heart and circulatory system, skin, lungs
and respiratory system, liver, and kidneys.

However, as discussed in the previous sections, EPA has developed specific estimates for two
categories of acute adverse effects based on human incidence data, and for four types of

delayed-onset adverse effects based, of necessity, on more theoretical approaches.
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80% efficacy of the WPS

The Agency assumes that compliance with the comprehensive protections provided in this
final rule will reduce the incidence of cach of these adverse effects by approximately 80
percent. This assumption is based on the following rationale.

1. Handlers: Studies indicate that under ideal use situations, personal protective
equipment (PPE) or engineering controls (enclosed cabs/closed systems) can reduce
exposures by at least 95 percent. However, pesticide-handling conditions are not
ideal--hoses break, spills occur, PPE is torn, handlers remove their PPE or accidentally
contaminate the inside of it, PPE is incorrectly or incompletely decontaminated or
maintained, etc. Therefore, in spite of the WPS provisions for handler training and
special instructions, decontamination sites, and routine inspection and maintenance of

PPE, the Agency projects that the handler protections of the WPS may have an
efficacy rate of only about 80 percent.

2 Workers Protected During Application and During Restricted-Entry Intervals: The
WPS excludes workers from areas being treated or remaining under an REI, except
under special circomstances. Such an exclusion would be close to 100 percent
efficacious if total compliance were achieved. However, the WPS does allow workers
in treated areas during REIs for shor-term activites and for emergency activities.
Such entries are accornpanied by handler-like protections, but would still not be
expected to achieve 100 percent protection. Furthermore, noncompliance with the
exclusion of workers during applications and REIs may occur--drift from application
onto nearby workers may occur and notification to workers of treated arcas may be
insufficient, incorrect, or ignored. Therefore, EPA projects that the WPS provisions

for protecting workers during application and the REI may have an efficacy rate of
only 80 percent.

c. Workers Protected After REI: The WPS provides workers with training and
decontamination facilities if they will be working in treated areas within 30 days of

V-31






the REL. In addition, workers are notified about any nearby arcas where pesticides are

to be applied or where a restricted-entry interval is in effect.

The benefits of training as a mechanism for reducing worker ilinesses and injuries have been
documented in manufacturing settings and it is reasonable to expect that such programs would
also be effective in agricultural settings. A 1985 stndy by ICF, Inc. to assess the possible
benefits from increased supervision, notification, and training requirements of the Worker
Protection Standard states: "the percentage of pesticide poisoning prevented by improved
information flows to workers might be assumed to range between 25 and 75 percent” (ICF,
1985). While this study only considered increased handier training, it is reasonable to assume
that the extension of training to workers in this final rule would result in increased benefits,

The importance of frequent and thorough washing as a means of reducing dermal exposure to
pesticides, which constitutes as much as 98 percent of the exposure of field workers to
pesticide residues, is also well documented. Two experts, Dr. Jesse S. Ortiz of the Schoo! of
Public Health at the University of Massachusetts and Dr. Eugene J. Gangarosa of the Public
Health Program at Emory University School of Medicine, have estimated that if adequate
handwashing facilities were available, pesticide-related iliness could be reduced by 65 percent
and pesticide-related skin rashes could be reduced 35 to 97 percent (U.S. DOL, 1987).

The WPS protections for these workers are not independent of one another. Training should
reinforce workers’ recognition of the, need to heed warnings about areas that are unsafe to
enter, as well as their attention to such wamings. Training should reinforce workers’ use of
decontamination facilities by informing them of the importance of washing thoroughly and
often, even when the presence of residues cannot be readily detected. The Agency believes
that these combined protections would achieve an 80 percent efficacy in reducing pesticide-

related illnesses and injuries for this segment of the worker population.
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Cases avoided

For the purposes of this analysis, EPA estimates that, in the WPS-covered workforce, the
following pesticide poisoning cases attributed to occupational exposures to agricultural-plant
pesticides could be largely avoided through compliance with the WPS:

. a range of 300 to 450 for the annual hospitalized acute pesticide poisoning
cases and a range of 10,000 to 20,000 annual physician-diagnosed (not
hospitalized) acute pesticide poisoning cases that could be attributed to
occupational exposures to agricultural-plant pesticides, using the most complete
and reliable pesticide poisoning data available. An 80% reduction in these
cases would avoid 240 to 360 hospirtalized acute cases and 8,000 to 16,000
acute physician-diagnosed cases annually.

. a significant number of annual acute pesticide poisoning incidents for which
medical treatment is not sought or for which medical treatment is symptomatic
(no causal diagnosis is attempted) or for which no occupational connection is
made. Since the Agency has not atiempted to estimate the rate of such
poisoning incidents in this analysis, no specific estimate of cases avoided
through WPS compliance is included, although the Agency believes the number
is very likely to be large.

Given the expected effectiveness of the rule, EPA believes that the delayed-onset adverse
effects that would be avoided through compliance with the rule will include potentially
important numbers of cancer cases, serious developmental defects, stillbirths, and persistent
neurotoxic effects. Discussions of these estimates appear carlier in this section. In addition,

as discussed earlier, other poicntial adverse effects may be avoided through compliance with
this final rule.

The Agency recognizes the inherent difficulty in assigning costs of the rule among six
disparate adverse effects and among the many adverse effects for which no specific estimates
were attempted. One possible method would arbitrarily distribute the costs of the rule equally
among the six specifically estimated adverse effects and compute a cost per case avoided for
each such effect. Such an allocation of costs would be arbitrary. In addition, the approach
disregards the anticipated health effects for which quantitative estimates have not been made.
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Another method would compare all of the costs of the rule to one adverse effect in an attempt
to provide some basis for evaluating the rule’s cost-cffectiveness. Using this method, the
Agency might base the calculation on the category of health effect for which the best data are
thought to be available--annual physician-diagnosed (including hospitalized) acute pesticide
poisoning cases that could be attributed to occupational exposures to agricultural-plant
pesticides (10,300 - 20,450). With an 80 percent reduction of such cases through compliance
with the final rule, the estimate of the number of such cases that would be avoided by
implementation of this final rule would be 8,240 - 16,360. This range of estimates would
then be compared to the costs of the final rule. This result is, however, highly incomplete
since it fails to incorporate all six types of adverse effects for which EPA attempted
quantification, as well as the numerous effects for which no specific estimates were made.

Note that these analyses are an attempt to quantify overall risks, across all pesticides to which
the population is typically exposed, for several different adverse effects. They do not attempt
to take into account the possibility of currently unrecognized highly significant risks that may
be associated with individual pesticides. When any such highly significant risks are
discovered, they will be dealt with by the Agency on a case-by-case basis.

4. Support for regulation

EPA issued an Advanced Notice of Proposed Rulemaking in 1984 that announced its decision
10 revise part 170 and solicited public comment. Most comments favored revising part 170,
but they expressed wide differences in opinion about the revisions needed. In 1988, EPA
issued a Notice of Proposed Rulemaking (NPRM) and held more than 15 public meetings to
explain the proposed rules and to answer questions. In response to the NPRM, the Agency
received 380 comments totaling more than 3,000 pages. Of the comments, the overwhelming
majority supported issuance of a new rule, including many federal and state agencies,
universities, agricultural worker organizations and advocates, growers and grower/commodity
organizations, and pesticide registrants. As would be expected in a rule of this scope and
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complexity, there were a number of comments and suggestions specific to the various
provisions.

In addition to the comments received during the rulemaking process, EPA has received
support for this ruie from a number of other sources, including EPA’s own Science Advisory

Board, a U.S. General Accounting Office report to Congress, and the Council of Scientific
Affairs of the American Medical Association.

In 1990, EPA’s Science Advisory Board identified agricultural worker exposures to chemicals
as a relatively high human health risk due 1o the large number of workers directly exposed to
a range of highly toxic chemicals (U.S. EPA, 1990). They stated: "[A]gricultural workers are
exposed to many toxic substances in the workplace. Such exposures can cause cancer and a

wide range of non-cancer health effects.”

A 1992 United States General Accounting Office (GAO) study concluded that farmworkers
and their children are routinely exposed to pesticides and that the health and well-being of
farmworkers are inadequately protected by federal laws and regulations (U.S. GAO, 1992).
The report states: "Federal laws and regulations give hired farmworkers exposed to pesticides
inadequate protection, which increases the risk of pesticide poisonings.” GAO’s
recommendations to reduce farmworkers’ health risks included the following (all of which are
addressed in this final rule):

.

(1)  Access to labeling information, and specific information about pesticides to
which-the workers may be exposed.

(2) Oral and written warnings or notification of pesticide use.

(3)  Greater restrictions on entering pesticide-treated areas, including a minimum

reentry period of 12 hours and increased level of personal protective
equipment.

(4) Widespread availability of sanitation facilities, including handwashing facilities.
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GAO concludes: "EPA’s modified [worker protection) standards, some of which will be
effective in 1992, should increase protection to these farmworkers" (U.S. GAO, 1992).

In 1988 the Council of Scientific Affairs of the American Medical Association (AMA)
recommended that the AMA: "Urge the EPA and other responsible state and federal
regulatory agencies to continue their efforts at safeguarding human and environmental health,
especially the health of agricultural workers who may be exposed to pesticides” (AMA,
1988). :

Another indicator of the need for such regulation, and of its apparent benefits, is that key
states have developed similar worker protection reguiations. The major agricultural states of
California, Texas, Arizona, and Ohio have already promulgated regulations that contain
provisions similar to those in this final rule. Several other states, including New Jersey and
Washington, are developing such regulations.

B. Benefits to Users

Agricultural-plant pesticide users are the owner/operators and supervisors of agricultural
establishments and commercial pesticide handling establishments that use pesticides in the
production of agricultural plants on farms, forests, nurseries, and greenhouses. These users
will benefit in many ways from the revision of the WPS,

The primary goal of the revised fina] rule is to mitigate occupational exposures of
fieldworkers and pesticide handlers to agricultural-plant pesticide products and their residues.
The mitigation of such exposures should provide specific benefits to agricultural-plant
pesticide users by:

(1)  reducing time lost from the workforce by agricultural workers and handlers,
including users themselves,

(2)  reducing medical expenses and insurance premiums for themselves and as
employers of hired workers and handiers,

(3)  decreasing liability concems, expenses, and insurance, and
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(4)  increased overall productivity from having a workforce less at risk of adverse
health effects (acute, allergic, and delayed) from occupational exposures to
agricultural-plant pesticides.

Sufficient data are not available to allow the guantification of the value of these benefits.
The Agency, however, believes these benefits are substantial.

Pesticide users will also benefit from having a single standardized set of duties rather than
myriad label-specified duties that may vary considerably from product to product. Over the
past several years, many of the requirements similar to those contained in this revised rule
have been placed on a number of individual specific products’ labels by the Agency. These
include: prohibiting early entry, specifying increased personal protective equipment and
exceptions to personal protective requirements, and establishing 24-, 48-hour, and longer
reentry intervals accompanied with various restrictions and exceptions. This final rule will
allow users to become informed, in general, about only one set of duties and requirements
pertaining to worker safety, rather than having to interpret and comply with duties that vary
from product to product.

The revised final rule benefits pesticide users by: (1) allowing them options as to the means
of fulfilling some of the requirements, and (2) creating exceptions to some of the
requirecments when employees would not be likely to benefit from the protection. In fact, the
comp]exity of the WPS is, in large part, due to the number of exceptions and options that the
Agency has built in for mans; of the key provisions. The exceptions and options allow

employers to choose, for their individual situation, the least burdensome means of meeting a
requirement.

Finally, pesticide users will benefit from having a trained and informed workforce. Studies
indicate a high correlation between safety training and increased cooperation by employees in
safety programs designed for their benefit. Such a workforce is more likely to follow safety
precautions to protect themselves and others, thus reducing the likelihood that pesticide users

will experience enforcement actions, liability suits, and pesticide-related emergencies.
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C._Benefits to Registrants

The revised final rule will require registrants of agricultural-plant pesticide products to alter
their product labeling to add a standardized WPS reference statement and to include product-
specific requirements pertaining to personal protective equipment, restricted-entry intervals,
and notification to workers. Registrants will benefit from many aspects of the implementation
of the WPS, especially from the standardization of labeling statements.

Registrants are incorporating the entire WPS into each pesticide product’s labeling by adding
a three-sentence reference statement to the product labeling, rather than by adding the entire
text of the rule into supplemental labeling which would then accompany each product at sale.
This reference-statement innovation will benefit registrants by greatly reducing labeling length
and complexity and, thus, reducing printing and distribution costs for labeling.

Registrants will also benefit from the standardization of labeling statements and terminology
pertaining to personal protective equipment, restricted-entry intervals, and notification to

workers. Their users will be better able to interpret the standardized labeling statements and
requirements and thus, presumably, will be able to use the pesticide with increased safety to
themselves, others, and the environment. Such increased safety in the use of their pesticides

would benefit registrants through decreased liability, decreased insurance rates, and improved
public image.

Furthermore, EPA has been establishing interim requirements regarding entry and personal
protective cquipmem'oi'l a ﬁroduct-by-product basis for more than a decads. Since that time
some registrants may have been at a competitive disadvantage if, for example, a registration
standard establishing a reentry interval were issued for their product before one was issued for
their competitors' products. This rule will eliminate that competitive disadvantage by
establishing the same requirements and use hmitatons for products with similar toxicity,
formulation, and use patterns.
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By standardizing the exceptions concerning personal protedtive equipment, restricted-entry
intervals, and notification to workers, the WPS makes these statements universally applicable.
Registrants benefit by being able to remove verbiage regarding such exceptions from their
pesticide product labeling, thereby reducing labeling complexity, lowering printing costs, and
freeing label space for other crucial use directions.

Registrants may benefit from the promulgation of this final rule, because its issuance is likely
to reduce pressure for states to adopt state-specific worker protection regulations. Registrants
will save considerable costs if fewer state-specific regulations are enacted, through avoidance
of having to supply supplemental use directions on a state-specific basis.

Finally, registrants will benefit from having users who: (1) are better trained and informed,
(2) are equipped with appropriate personal protective equipment, and (3) have access to wash
water for routine and emergency decontamination. Such users are likely to handle pesticides
more safely and experience adverse health effects far less often. Such an outcome will
benefit registrants through decreased liability, decreased insurance rates, and improved public

image.

D._Benefits to States, Tribes, and Territories

The revision of the Worker Protection Standard is expected to obviate the need for
agricultural worker protection regulations in many states.” Many states would no longer need
to consider legislation or regulation in this area. EPA is aware of states that are delaying
promulgation of their own worker protection regulations in anticipation of the issuance of this
final rule. While there is no reliable way to know how often this will occur, there is ample
evidence that states have been moving toward more stringent regulations with respect to
pesticides and worker protection. Arizona, California, Texas, and Ohio are examples of states
with significant regulations designed to reduce agricultural worker and pesticide handler
exposures to pesticides. Washington and New Jersey, among others, are known to be

" Term "states,” as used here, includes tribes and territories.
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developing such regulations at this time, and it is likely that pressure exists in many other
states to follow suit.

In general, states enforce federal pesticide regulations, including the original WPS. One of
the primary rationales for revising the original WPS was the difficulty state and federal
officials had in enforcing its requirements, mainly because it failed to make clear who was
responsible for providing the required protections to agricultural workers. The revised final
rule is designed to clarify and make more enforceable the WPS provisions, thus simplifying
the effonts of compliance monitoring officials and, in some respects, easing their burden.

States will benefit from increased standardization of pesticide use directions and related
requirements. The standardization of labeling statements regarding personal protective
equipment, restricted-entry intervals, and notification will aliow state training and compliance
monitoring personnel to more easily interpret and enforce those requirements. Instead of
requiring states to train users about or enforce requirements that vary greatly from product to
product, the WPS will establish standardized terminology and statements that, in general, are
applicable to all agricultural-plant pesticides. In addition, the WPS sections on personal
protective equipment, restricted-entry intervals, and notification standardize and clarify the
exceptions to these requirements for all affected products. The need for special enforcement
policy statements and label-specific language on these exceptions will be eliminated.

EPA has set aside special monies for. states to fund WPS-related special projects. In fiscal
years 1990 through 1992, $500,000 was available annually to states desiring to develop WPS
inmatives. The states i:ave benefitted from this WPS Special Project funding by being able to
develop WPS-specific projects and to explore innovative means of implementing and
enforcing the WPS. Beginming in fiscal year 1990, EPA has also provided states with WPS-
specific compliance monies. The states have benefitted from those monies by using them to
strengthen the worker-protection compliance, information, and education components of their
programs.
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